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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to record 
data at a high density and high speed and to rewrite the 
data at a high speed without requiring an erasing process at 
the time of rewriting the data and to provide an optical 
recording medium suitable for such recording. 
SOLUTION: This optical recording medium is constituted by 
forming a polarization sensitive layer which exhibits 
photoinduced double refractiveness like a polyester having 
a cyanobenzene at its side chain on at least one surface 
side. A spatial optical modulator 30 is capable of modulating 
polarization. The modulator modulates the polarization of 
the incident light on respective pixels by applying the 
information of the corresponding bit of two-dimensional data 
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as presence or absence of its voltage impression to the respective pixels. The signal light having 
the spatial polarization distribution corresponding to the two-dimensional data is obtd. as the 
signal light 1 past the spatial optical modulator 30. This signal light 1 is cast to the optical 
recording medium described above and simultaneously the regions of the optical recording 
medium to be irradiated with the signal light 1 are irradiated with reference light. As a result, the 
polarization distribution of the signal light 1 corresponding to the two-dimensional data is 
recorded as holograms on the optical recording medium. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical recording medium which has the polarization induction layer which consists of a light 
transmission nature ingredient formed in the shape of a sheet as a whole, and shows optical induced 
birefringence nature at least to a whole surface side. 

[Claim 2] The optical recording medium which is the macromolecule or polymer liquid crystal which has 
the radical which said polarization induction layer photoisomerizes to a side chain in the optical recording 
medium of claim 1 . 

[Claim 3] The optical recording medium which is the macromolecule which distributed the molecule which 
said polarization induction layer photoisomerizes in the optical recording medium of claim 1. 
[Claim 4] The optical recording medium which is that in which said radical or molecule to photoisomerize 
contains an azobenzene frame in the optical recording medium of claims 2 or 3. 

[Claim 5] The optical recording medium which are at least one sort of monomer polymers with which said 
macromolecule or polymer liquid crystal was chosen from the polyester group in one optical recording 
medium of claims 2-4. 

[Claim 6] The optical recording medium whose optical recording medium concerned is a disk configuration 
in one optical recording medium of claims 1-5. 

[Claim 7] The optical recording approach which records polarization distribution of said signal light as a 
hologram into the optical recording medium by obtaining the signal light which holds data information 
according to space polarization distribution, and irradiating the signal light and reference beam 
simultaneously at an optical recording medium with the space optical modulator in which polarization 
modulation is possible. 

[Claim 8] The optical-recording approach which records polarization distribution of a new signal light as a 
hologram into the optical recording medium at the same time it eliminates polarization distribution of a 
front signal light from the optical recording medium by obtaining a new signal light which holds data 
information according to space polarization distribution with the space optical modulator in which 
polarization modulation is possible, and irradiating simultaneously the new signal light and new reference 
beam at the optical recording medium with which polarization distribution of a front signal light is recorded 
as a hologram. 

[Claim 9] The optical recording approach of rotating the polarization angle of said signal light in the optical 
recording approach of claims 7 or 8 according to said data information. 

[Claim 10] The optical recording approach which records the hologram which is made to carry out 
multiplex to said hologram, changes the polarization direction of said signal light or a reference beam in the 
optical recording approach of claims 7 or 8, and holds data information according to optical intensity 
distribution or phase distribution on the same field of said optical recording medium. 
[Claim 11] The optical recording approach which makes mutually the polarization direction of said signal 
light and a reference beam two kinds, an parallel direction and the direction which intersects perpendicularly 
mutually, in the optical recording approach of claim 10. 

[Claim 12] The optical recording approach of said optical recording medium being a disk configuration, and 
moving the optical recording head containing said space optical modulator in the direction of a path of said 
optical recording medium in one optical recording approach of claims 7-1 1 while rotating said optical 
recording medium. 
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[Claim 13] Optical recording equipment equipped with the light source which emits coherent light, the 
space optical modulator which obtains the signal light which carries out polarization modulation of the light 
from said light source according to data information, and holds data information according to space 
polarization distribution, the image formation optical system which irradiates said signal light at an optical 
recording medium, and the reference beam optical system which obtains the reference beam which 
irradiates said optical recording medium from the light from said light source. 
[Claim 14] It is optical recording equipment which said space optical modulator makes rotate the 
polarization angle of said signal light in the optical recording equipment of claim 13 according to said data 
information. 

[Claim 15] Optical recording equipment which is the electro-optics converter material into which said space 
optical modulator was inserted with the transparent electrode in the optical recording equipment of claims 
13 or 14. 

[Claim 16] Optical recording equipment said whose electro-optics converter material is liquid crystal in the 
optical recording equipment of claim 15. 

[Claim 17] Optical recording equipment with which said optical recording medium is a disk configuration, 
and the optical recording equipment concerned is equipped with the medium drive made to rotate said 
optical recording medium and the head migration device in which an optical recording head including said 
light source, a space optical modulator, image formation optical system, and reference beam optical system 
is moved in the direction of a path of said optical recording medium, in one optical recording equipment of 
claims 13-16. 

[Claim 1 8] Optical recording equipment with which the optical recording equipment concerned contained 

said optical recording medium in one optical recording equipment of claims 13-17. 

[Claim 19] The optical recording medium with which the signal light which holds data information 

according to space polarization distribution is recorded by the reference beam as a hologram. 

[Claim 20] The optical recording medium with which the hologram which multiplex is carried out to said 

hologram, and the polarization direction of said signal light or a reference beam is changed in the optical 

recording medium of claim 19, and holds data information according to optical intensity distribution or 

phase distribution is recorded on the same field of the optical recording medium concerned. 

[Claim 21] The optical recording medium whose optical recording medium concerned is a disk 

configuration in the optical recording medium of claims 19 or 20. 

[Claim 22] The optical reading approach that the signal light which holds data information according to 
space polarization distribution irradiates read-out light at the optical recording medium currently recorded 
by the reference beam as a hologram, and reads said data information according to polarization distribution 
of the diffracted light from said hologram. 

[Claim 23] The optical reading approach which makes the polarization direction of the aforementioned read- 
out light the same as that of the polarization direction of said reference beam in the optical reading approach 
of claim 22. 

[Claim 24] The optical reading approach of carrying out incidence of the aforementioned read-out light to 
said optical recording medium in the optical reading approach of claim 23 from the direction of incidence of 
said reference beam, and the direction which counters. 

[Claim 25] The optical reading approach of obtaining the diffracted light whose polarization direction 
corresponded with the polarization direction of said signal light in one optical reading approach of claims 
22-24 by amending the polarization direction of said diffracted light with a polarizer or a wavelength plate. 
[Claim 26] The optical reading approach which divides said diffracted light into two polarization 
components which intersect perpendicularly mutually in one optical reading approach of claims 22-25, 
carries out the comparison operation of both optical reinforcement, and considers the result as a reading 
output. 

[Claim 27] The optical reading approach that the signal light which holds data information according to the 
rotated polarization angle irradiates read-out light at the optical recording medium currently recorded by the 
reference beam as a hologram, divides the diffracted light from said hologram into two polarization 
components which intersect perpendicularly mutually, carries out the comparison operation of both optical 
reinforcement, and reads said data information by the result. 
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[Claim 28] While being recorded by the reference beam as a hologram, the signal light which holds data 
information according to space polarization distribution Multiplex is carried out to this hologram and the 
polarization direction of said signal light or a reference beam is changed. When the hologram which holds 
data information according to optical intensity distribution or phase distribution irradiates the read-out light 
of the linearly polarized light and takes out the polarization component of a request of the diffracted light 
from said same field to the optical recording medium currently recorded on the same field The optical 
reading approach which separates and reads a desired hologram from said two or more holograms. 
[Claim 29] While being recorded by the reference beam as a hologram, the signal light which holds data 
information according to space polarization distribution The polarization direction of said signal light and a 
reference beam is mutually made into two kinds, an parallel direction and the direction which intersects 
perpendicularly mutually. The hologram which multiplex is carried out to said hologram and holds data 
information according to optical intensity distribution or phase distribution The optical reading approach 
which separates and reads a desired hologram from said two or more holograms to the optical recording 
medium currently recorded on the same field when the polarization direction irradiates the read-out light 
which was in agreement with the polarization direction of said reference beam and takes out the same 
polarization component as said signal light of the diffracted light from said same field. 
[Claim 30] The optical reading approach of said optical recording medium being a disk configuration, and 
moving an optical read head including the optical system of the aforementioned read-out light in the 
direction of a path of said optical recording medium in one optical reading approach of claims 22-29 while 
rotating said optical recording medium. 

[Claim 31] The optical reader with which the signal light which holds data information according to space 
polarization distribution equips the optical recording medium currently recorded by the reference beam as a 
hologram with the read-out light optical system which irradiates read-out light, and the polarization beam 
splitter and photodetector which detect polarization distribution of the diffracted light from said hologram. 
[Claim 32] It is the optical reader with which the aforementioned read-out light optical system makes the 
polarization direction of the aforementioned read-out light the same as that of the polarization direction of 
said reference beam in the optical reader of claim 31. 

[Claim 33] It is the optical reader which carries out incidence to said optical recording medium from the 
direction where the aforementioned read-out light optical system counters the aforementioned read-out light 
with the direction of incidence of said reference beam in the optical reader of claim 32. 
[Claim 34] It is the optical reader with which said polarization beam splitter divides said diffracted light into 
two polarization components which intersect perpendicularly mutually in one optical reader of claims 31-33, 
and said photodetector consists of two photodetectors which detect the two separated polarization 
components separately. 

[Claim 35] It is an optical reader equipped with the comparison-operation section to which the optical reader 
concerned carries out the comparison operation of the detection output of said two photodetectors in the 
optical reader of claim 34. 

[Claim 36] The optical reader with which said optical recording medium is a disk configuration, and the 
optical reader concerned is equipped with the medium drive made to rotate said optical recording medium 
and the head migration device in which the optical read head containing the aforementioned read-out light 
optical system, a polarization beam splitter, and a photodetector is moved in the direction of a path of said 
optical recording medium, in one optical reader of claims 31-35. 

[Claim 37] The optical reader with which the optical reader concerned contained said optical recording 
medium in one optical reader of claims 31-36. 

[Claim 38] The optical search method to which the signal light which holds searched data according to 
space polarization distribution irradiates read-out light at the optical recording medium currently recorded 
by the reference beam as a hologram, makes the space optical modulator which carries out polarization 
modulation of the diffracted light from said hologram according to the data for retrieval penetrate, and 
detects the coincidence and the inequality between said searched data and said data for retrieval according to 
polarization distribution of the transmitted light. 

[Claim 39] The optical search method to which the signal light which holds searched data according to 
space polarization distribution irradiates read-out light at the optical recording medium currently recorded 
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by the reference beam as a hologram, makes the space optical modulator which carries out polarization 
modulation of the diffracted light from said hologram according to the data for retrieval penetrate, and 
detects correlation between said searched data and said data for retrieval according to polarization 
distribution of the transmitted light. 

[Claim 40] The optical search method which said optical recording medium is a disk configuration, and 
moves the optical retrieval head containing said space optical modulator in the direction of a path of said 
optical recording medium in the optical search method of claims 38 or 39 while rotating said optical 
recording medium. 

[Claim 41] Optical retrieval equipment equipped with the space optical modulator with which the signal 
light which holds searched data according to space polarization distribution carries out polarization 
modulation of the read-out light optical system which irradiates read-out light, and the diffracted light from 
said hologram to the optical recording medium currently recorded by the reference beam as a hologram 
according to the data for retrieval, and the polarization beam splitter and photodetector which detect 
polarization distribution of the transmitted light from this space optical modulator. 
[Claim 42] It is optical retrieval equipment with which said polarization beam splitter divides said 
transmitted light into two polarization components which intersect perpendicularly mutually in the optical 
retrieval equipment of claim 41, and said photodetector consists of two photodetectors which detect the two 
separated polarization components separately. 

[Claim 43] It is optical retrieval equipment equipped with the comparison-operation section to which the 
optical retrieval equipment concerned carries out the comparison operation of the detection output of said 
two photodetectors in the optical retrieval equipment of claim 42. 

[Claim 44] Optical retrieval equipment which is the electro-optics converter material into which said space 
optical modulator was inserted with the transparent electrode in one optical retrieval equipment of claims 
41-43. 

[Claim 45] Optical retrieval equipment said whose electro-optics converter material is liquid crystal in the 
optical retrieval equipment of claim 44. 

[Claim 46] Optical retrieval equipment with which said optical recording medium is a disk configuration, 
and the optical retrieval equipment concerned is equipped with the medium drive made to rotate said optical 
recording medium and the head migration device in which the optical retrieval head containing the 
aforementioned read-out light optical system, a space optical modulator, a polarization beam splitter, and a 
photodetector is moved in the direction of a path of said optical recording medium, in one optical retrieval 
equipment of claims 4 1 -45. 

[Claim 47] Optical retrieval equipment with which the optical retrieval equipment concerned contained said 
optical recording medium in one optical retrieval equipment of claims 41-46. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention records data information on an optical recording medium, reads it 
from an optical recording medium, and the approach and equipment which are searched from an optical 
recording medium, and data information are recorded, or it relates to the recorded optical recording medium. 

[0002] 

[Description of the Prior Art] Rewritable optical disks, such as a phase change mold and an optical MAG 
mold, have already spread widely. Although recording density is high single or more figures if these optical 
disks are compared with a common magnetic disk, it is not yet enough for the digital storage of image 
information. In order to raise recording density, there is need, such as making the diameter of the beam spot 
small and shortening distance with an adjoining truck or a contiguity bit. 

[0003] DVD-ROM is one of those which are being put in practical use by development of such a technique. 
DVD-ROM can hold the data of 4.7GByte(s) in a disk with a diameter of 12cm on one side. High density 
record of 5.2GByte(s) is possible for DVD-RAM in which writing and elimination are possible by both 
sides on a disk with a diameter of 12cm by the phase change method. This is equivalent to 3600 or more 
sheets of 7 or more times of read-only CD-ROM, and a floppy disk. 

[0004] Thus, the densification and large capacity-ization of an optical disk are progressing every year. 
However, in order that the above-mentioned optical disk may record data in a field on the other hand, the 
recording density is restricted to the diffraction limitation of light, and 5 Gbit/cm2 called physical limitation 
of high density record is approached. Therefore, for the further large-capacity-izing, the three-dimension 
(volume mold) record including the depth direction is needed. 

[0005] A photopolymer ingredient, a photorefractive ingredient, etc. are mentioned as an ingredient of the 
optical recording medium of a volume mold. Since these ingredients absorb a taper comparatively and 
produce refractive-index change, the information record by optical induction refractive-index change is 
possible for them. For this reason, it can use for the multiplex hologram record in which large-capacity-izing 
is possible. 

[0006] As an example which carried out high density record using the photopolymer ingredient, a spherical 
wave is used for a reference beam, "SPIE Vol.2514 and 355" are made to rotate 150made from DuPont- 
lOOphotopolymer which processed the disk configuration, a shift multiplex hologram is recorded on them, 
and having attained the recording density of 10 times or more of the recording density of CD used now (- 10 
bits/micrometer 2) is shown in them. 

[0007] Moreover, having carried out multiplex record of the 20,000-page hologram, and having attained 
record of about 1 GByte into Fe dope LiNb03 crystal with a magnitude of 10x10x22mm, is reported to 
"OPTICAL ENGINEERING Vol.34 and 2193(1995)" as an example which carried out high density record 
using the photorefractive ingredient. 

[0008] Since holographic memory can perform record and read-out of data two-dimensional in addition to 
mass data being recordable in this way, high-speed data logging, data read-out, high-speed data retrieval and 
data correlation detection, and high-speed data transfer are also possible for it. Concretely, the following 
data retrieval approaches are proposed in JP,3-149660,A. 
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[0009] Drawing 26 shows the search method. By this approach, while reading the two-dimensional searched 
data currently recorded on this by holographic one from optical memory 102 and writing that data pattern 
image in the space optical modulator 103 of an optical address type by the laser beam from laser 101, the 
two-dimensional data for retrieval are written in the space optical modulator 104 of the electric address type 
of a LCD (liquid crystal display) configuration. 

[0010] And the laser beam from laser 105 is irradiated through an analyzer 106 as a read-out light at the 
space optical modulator 104 of the electric address type of a LCD configuration, the polarization condition 
is changed according to the data for retrieval, the transmitted light is reflected by the half mirror prism 107, 
and the read-out side of the space optical modulator 103 of an optical address type is made to carry out 
image formation. 

[001 1] Therefore, in the space optical modulator 103, the polarization condition of read-out light is changed 
according to searched data for every pixel. Two or more bits the coincidence and the inequality between 
searched data and the data for retrieval can be collectively detected by carrying out incidence of the read-out 
light to the photodetector array 109 through an analyzer 108, and detecting the existence of the read-out 
light from two or more pixels by the photodetector array 109 collectively. 

[0012] Moreover, the following data-logging approaches and the data correlation detection approach are 
indicated by "A. Kutanov and Y.Ichioka:Conjugate Image Plane Correlator with Holographic Disk Memory, 
OPTICAL REVIEW Vol.3, No.4 (1996)258-263." 

[0013] Drawing 27 shows the record approach and the correlation detection approach. By this approach, at 
the time of record, the two-dimensional data which it is going to record are displayed on the space optical 
modulator 1 1 1 of the electric address type of a LCD configuration, the Fourier transform of the signal light 
112 which has the two-dimensional amplitude distribution which passed the space optical modulator 1 1 1 is 
carried out to the Fourier transform side PI by Fourier transformer lens 113, optical memory 1 14 is 
irradiated, a reference beam 1 15 is irradiated simultaneously at optical memory 1 14, and two-dimensional 
data are recorded on optical memory 1 14 as a Fourier transform hologram. 

[0014] In detecting correlation, while displaying the two-dimensional data for retrieval on the space optical 
modulator 1 1 1 of the electric address type of a LCD configuration, the reference beam 1 15 at the time of 
record and the read-out light 116 which has a relation [****] are irradiated at optical memory 114, the 
hologram of two-dimensional searched data is read from optical memory 1 14, by Fourier transformer lens 
1 13, the inverse Fourier transform of the read hologram is carried out to the inverse Fourier transform side 
P2, and it carries out incidence to the space optical modulator 111. 

[0015] Therefore, a correlation peak strong against the Fourier transform side P3 of Fourier transformer lens 
117 appears, and the transmitted light of the space optical modulator 1 1 1 can know correlation of a two- 
dimensional image etc. by detecting this, when it becomes the optical product of the data for retrieval, and 
searched data and the data for retrieval and searched data are in agreement. 

[0016] In addition, as an optical recording medium which can rewrite a hologram, in JP ,2-2801 16,A, the 
optical recording medium which consists of a polymer liquid crystal ingredient is shown, and the optical 
recording medium which consists of a phase change ingredient is shown in JP ,4-301 92,A at it. 
[0017] 

[Problem(s) to be Solved by the Invention] As mentioned above, holography KUMEMORI attracts attention 
for large-capacity-izing and improvement in the speed, and the search method as shown in drawing 26 , the 
record approach as shown in drawing 27 , and the correlation detection approach are also proposed in recent 
years. Moreover, raising S/N is also studied for high density record, and an optical-information-processing 
technique is also being applied. 

[001 8] However, in order to use the thing of the amplitude (reinforcement) modulation mold of a LCD 
configuration for the conventional search method shown in drawing 26 , the conventional record approach 
shown in drawing 27 , and the correlation detection approach as space optical modulators 104 or 1 1 1 of an 
electric address type, they have the following problems. 

[0019] As LCD which displays data like the space optical modulators 104 or 1 1 1 is shown in drawing 28 , a 
polarizer 126,127 is arranged at the both sides of a liquid crystal cell 124 which have an electrode 122,123 
to both sides of the liquid crystal 121 which is one of the electro-optics converter material. Although a 
dichroic polarizer with the easy formation of small lightweight is used as a polarizer 126,127, since the 
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permeability of the transparency shaft orientations is low, if it is doubled with 70 - 80% two sheets, it will 
produce about 50% of transmission loss. 

[0020] Therefore, in performing record and read-out of data using the space optical modulator of such a 
LCD configuration, optical reinforcement becomes small at both times of record and reading, S/N 
deteriorates, and it produces lowering of hologram recording density, and lowering of retrieval precision. 
Moreover, if laser power is raised in order to raise signal strength, the problem to which the life of laser falls 
will be produced. 

[0021] In record and read-out of the data in holographic memory As a noise factor which determines BER 
(bit error rate) (1) Photodetector arrays, such as CCD and a photodetector array etc., Fluctuation ** between 
the noise by the quality of a hologram and the page of the diffraction efficiency resulting from the 
imperfection of the diffracted light (cross talk between pages) from an adjacent hologram, the cross talk 
between pixels within (3) same hologram, (2) (4) crystal, or optical system and in a page is mentioned. 
[0022] The information record by the amplitude (reinforcement) modulation tends to be influenced of 
various noises in this way, and the ratio (S/N) of signal strength and these noises influences the recording 
density in a record medium. Then, like other file systems, in order to stop BER low, some coding is tried. 
[0023] For example, since the total optical reinforcement of the signal light at the time of record is not kept 
constant with data when [** and dark] carry out multiplex record of the two-dimensional data corresponding 
to [0, 1] at a hologram, the cross talk resulting from fluctuation of diffraction efficiency is produced, the 
difference which makes [light and darkness] corresponding to [ [1] ] corresponding to [0] for [****] in order 
to avoid this problem - the coding method is used. However, the ratio of coding is set to 0.5 in this case, 
and the utilization effectiveness of a pixel becomes low. 

[0024] As mentioned above, in using the space optical modulator of an amplitude modulation mold for a 
data input or data retrieval, there are problems, like producing low degradation of S/N and the utilization 
effectiveness of light needs the special coding approach. For this reason, the actual condition is have not 
fully attained the high density record which is one of the descriptions of holographic memory. 
[0025] Furthermore, the conventional data retrieval approach shown in drawing 26 has problems, such as 
needing another space optical modulator for recording a hologram on the (1) (3) which needs to carry out 
alignment of space optical modulator [ of (2) light address type ] 103 and space optical modulator 104 of 
electric address type which need space optical modulator 103 of expensive optical address type in very high 
precision optical memory 102. 

[0026] Moreover, although the conventional record approach and the correlation detection approach which 
were shown in drawing 27 can avoid the problem of above-mentioned (1) - (3), they have the serious 
problem that the coincidence and the inequality for every bit between the complicated data of the high 
density of what can calculate the correlation value between data are undetectable in order to detect 
correlation by the existence of a correlation peak. Therefore, as a computer filling system which can be 
searched, it is not suitable. 

[0027] Moreover, about the rewriting possibility of holographic memory, each of polymer liquid crystal 
ingredients [ SBN / Ba2Ti03, / LiNb03 SBN (SrxBal -xNb 206) ] which are known as a typical 
photorefractive ingredient and which were shown in JP ,2-2801 16,A mentioned above and phase change 
ingredients shown in JP,4-30192,A can rewrite a hologram. 

[0028] however, by the optical recording medium of these former, and the optical recording approach using 
this Since data are recorded by producing a certain ingredient change in the strong place of optical 
reinforcement, and not producing ingredient change theoretically in the weak place of optical reinforcement 
If it is going to rewrite without an elimination process at the time of data rewriting, the front content of data 
from the content which produces ingredient change with strong optical reinforcement In the field in which 
the new content of data turns into a content which does not produce ingredient change with taper 
reinforcement, the content of data before producing ingredient change will remain as it is, and rewriting of 
data will be performed. 

[0029] Therefore, at the time of data rewriting, after once eliminating data before being recorded according 
to the elimination process of irradiating a laser beam all over an optical recording medium, it will be 
necessary to write in new data, and data rewriting will take time amount, and the rapidity which is one of the 
advantages of holography KUMEMORI will be reduced. 
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[0030] From the above point, this invention offers the optical recording approach and optical recording 
equipment which can rewrite data at a high speed, without requiring an elimination process at the time of 
data rewriting while being able to record data on high density and a high speed. 

[0031] Moreover, this invention offers the optical reading approach and the optical reader which can read 
the data currently recorded on this from an optical recording medium to a high speed and high degree of 
accuracy. 

[0032] Moreover, this invention is easy and a thing which offers the optical search method and the optical 
retrieval equipment which can be searched to a high speed and high degree of accuracy about the data of 
arbitration needed from the optical recording medium with which the data of a large quantity are recorded. 
[0033] furthermore, this invention offers the optical recording medium which high density and high-speed 
record, high-speed rewriting that does not require an elimination process, a high speed, and high degree of 
accuracy carried out reading appearance, and fitted retrieval. 
[0034] 

[Means for Solving the Problem] With a light transmission nature ingredient, the optical recording medium 
of this invention is formed in the shape of a sheet as a whole, and prepares at least that polarization 
induction layer that shows optical induced birefringence nature to a whole surface side. 
[0035] By the optical recording approach of this invention, polarization distribution of said signal light is 
recorded as a hologram into that optical recording medium by obtaining the signal light which holds data 
information according to space polarization distribution, and irradiating that signal light and reference beam 
simultaneously at an optical recording medium with the space optical modulator in which polarization 
modulation is possible. 

[0036] By the optical reading approach of this invention, the signal light which holds data information 
according to space polarization distribution irradiates read-out light at the optical recording medium 
currently recorded by the reference beam as a hologram, and reads said data information according to 
polarization distribution of the diffracted light from said hologram. 

[0037] In the optical search method of this invention, the signal light which holds searched data according 
to space polarization distribution irradiates read-out light at the optical recording medium currently recorded 
by the reference beam as a hologram, makes the space optical modulator which carries out polarization 
modulation of the diffracted light from said hologram according to the data for retrieval penetrate, and 
detects the coincidence and the inequality between said searched data and said data for retrieval according to 
polarization distribution of that transmitted light. 
[0038] 

[Function] The usual hologram records the optical intensity distribution by two interferences of light wave 
of signal light and a reference beam as change of a refractive index or an absorption coefficient into an 
optical recording medium. For this reason, although the polarization direction of signal light and a reference 
beam needs to be parallel, and the amplitude information and topology of light can be recorded when 
recording a hologram, about the polarization direction, it is restricted to an one direction. Therefore, in 
conventional hologram record and data retrieval, as mentioned above, the space optical modulator of an 
amplitude modulation mold is used. 

[0039] On the other hand, the ingredient in which optical induced birefringence nature (called optical 
induction dichroism or an optical induction anisotropy) is shown can induce the polarization condition of 
the light which carries out incidence to this, and can record the polarization direction of incident light. As a 
result of experiment research, the artificer found out that what was excellent in the recording characteristic 
also in such an ingredient existed so that it might mention later. 

[0040] Paying attention to this point, as mentioned above, with a light transmission nature ingredient, it 
forms in the shape of a sheet as a whole, and at least, that polarization induction layer that shows optical 
induced birefringence nature to a whole surface side is prepared, and an optical recording medium consists 
of this invention. Hereafter, such an optical recording medium by this invention is called the optical 
recording medium of a polarization induction mold. 

[0041] In this polarization induction type of optical recording medium, when the polarization direction of 
signal light and a reference beam intersects perpendicularly, the hologram by the optical induced 
birefringence corresponding to the polarization distribution by two light waves can be recorded. On these 
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descriptions, such a hologram is called a polarization hologram to the hologram by the usual optical 
intensity distribution. And if the reference beam at the time of record and read-out light with the same 
polarization direction are irradiated to this polarization hologram, the diffracted light where the polarization 
direction of signal light was saved will be obtained. 

[0042] As mentioned above, paying attention to this point by the optical recording approach of this 
invention By obtaining the signal light which holds data information according to space polarization 
distribution, and irradiating the signal light and reference beam simultaneously at an optical recording 
medium with the space optical modulator in which polarization modulation is possible It is what records 
polarization distribution of said signal light as a hologram into that optical recording medium. By the optical 
reading approach of this invention Thus, the signal light which holds data information according to space 
polarization distribution irradiates read-out light at the optical recording medium currently recorded by the 
reference beam as a hologram, and reads said data information according to polarization distribution of the 
diffracted light from said hologram. 

[0043] As mentioned above, paying attention to the above-mentioned point moreover, in the optical search 
method of this invention The signal light which holds searched data according to space polarization 
distribution irradiates read-out light at the optical recording medium currently recorded by the reference 
beam as a hologram. The space optical modulator which carries out polarization modulation of the 
diffracted light from said hologram according to the data for retrieval is made to penetrate, and polarization 
distribution of the transmitted light detects the coincidence and the inequality between said searched data 
and said data for retrieval. 

[0044] Since signal light holds data information according to space polarization distribution while there is 
no optical loss in a space optical modulator, since the space optical modulator in which polarization 
modulation is possible can be constituted as a thing without a polarizing plate, the optical intensity 
distribution of signal light become fixed. Therefore, according to the optical recording approach of this 
invention, degradation of S/N of signal light can be prevented and data can be recorded on high density and 
a high speed. 

[0045] By this, according to the optical reading approach of this invention, the data currently recorded on 
this can be read from an optical recording medium to a high speed and high degree of accuracy, and the data 
of arbitration needed from the optical recording medium with which the data of a large quantity are recorded 
can be searched to easy, and a high speed and high degree of accuracy according to the optical search 
method of this invention. 

[0046] Furthermore, when it recorded on an optical recording medium by making data into a polarization 
hologram by the optical recording approach of this invention as a result of experiment research so that it 
may mention later, the artificer found out that new data could be overwritten as a polarization hologram to 
that optical recording medium by the optical recording approach of this invention, even if he did not once 
eliminate data before [ that ] being recorded according to the elimination process of irradiating a laser beam 
all over that optical recording medium. 

[0047] Therefore, according to the optical recording approach of this invention mentioned above, data can 
be rewritten at a high speed, without requiring an elimination process at the time of data rewriting. 
[0048] 

[Embodiment of the Invention] 

the operation gestalt of [optical recording medium, and record and reading appearance - carrying out - 
principle] of - rewriting - drawing 1 (A) forms the polarization induction layer 12 which shows 1 operation 
gestalt of the optical recording medium of this invention, and shows optical induced birefringence nature to 
the whole surface side of the transparence substrates 1 1 , such as a glass substrate, and constitutes the optical 
recording medium 10 of the polarization induction mold mentioned above. In this case, the signal light 1 
and the reference beam 2 at the time of record are irradiated from the polarization induction layer 12 side so 
that it may illustrate. 

[0049] In order to realize record of a volume mold (three dimension), its larger one is desirable while about 
at least 10 micrometers of thickness of the polarization induction layer 12 are the need. If the thickness is set 
to 1mm, the storage capacity of about 100 sheets of CD-ROM can be obtained. 

[0050] Drawing 1 (B) is the case where other operation gestalten of the optical recording medium of this 
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invention are shown, and the optical-recording-medium 10 whole is formed in the polarization induction 
layer 12 which shows optical induced birefringence nature. Thickness of the polarization induction layer 12 
10 in this case, i.e., an optical recording medium, is made the same as the thickness of the polarization 
induction layer 12 of drawing 1 (A). 

[0051] It forms so that an optical recording medium 10 may have a sufficiently big flare compared with the 
shape of a sheet, i.e., thickness, as a whole in the case of which [ of drawing 1 (A) and (B) ]. Moreover, an 
optical recording medium 10 is made into configurations, such as a disk configuration. 
[0052] The polarization induction layer 12 shows optical induced birefringence nature, and although what 
kind of thing is sufficient as it as long as it is the ingredient which can record the above-mentioned 
polarization hologram, the macromolecule which distributed the macromolecule which has the radical 
photoisomerized to a side chain as a desirable example, the polymer liquid crystal, or the molecule to 
photoisomerize can be used for it. Moreover, as the radical to photoisomerize or a molecule, what contains 
an azobenzene frame, for example is suitable. 

[0053] An azobenzene shows photoisomerization of transformer-SHISU by the exposure of light. If it will 
become like the chemical formula showing the molecular structure in drawing 2 (A) if it becomes trans 
form, and it becomes a cis form, the molecular structure will become like the chemical formula shown in 
drawing 2 (B). 

[0054] Before optical pumping of the azobenzene is carried out for such photoisomerization, trans form 
exists mostly, and after optical pumping is carried out, many cis forms come to exist. Furthermore, if the 
light of the linearly polarized light is irradiated at an azobenzene, directivity will be produced in 
photoisomerization and directivity will appear in an absorption coefficient or a refractive index. Generally, 
these properties are called optical induced birefringence nature, optical induction dichroism, or an optical 
induction anisotropy. Moreover, the these-excited anisotropy is eliminable by irradiating the light which is 
not polarized [ the circular polarization of light or ]. 

[0055] When recording a hologram on the optical recording medium 10 equipped with the giant molecule 
which distributed the giant molecule or liquid crystal polymer which has this azobenzene in a side chain, or 
the azobenzene as a polarization induction layer 12, the respectively coherent signal light 1 and a 
respectively coherent reference beam 2 are simultaneously irradiated to the same field of an optical 
recording medium 10. 

[0056] In this case, when the polarization direction of the signal light 1 and a reference beam 2 is mutually 
parallel (for example, as shown in drawing 3 (A), when both the signal light 1 and the reference beam 2 are 
s-polarized light), optical intensity distribution are produced in an optical recording medium 10 by two 
interferences of light wave of the signal light 1 and a reference beam 2. And when [ of optical 
reinforcement ] strong, optical pumping of the azobenzene is carried out strongly, cis forms increase in 
number, and conversely, when [ of optical reinforcement ] weak, a cis form decreases. Therefore, the grid of 
the absorption coefficient corresponding to optical intensity distribution or a refractive index is formed as a 
hologram. 

[0057] On the other hand, when the polarization direction of the signal light 1 and a reference beam 2 is 
made to intersect perpendicularly mutually (for example, as shown in drawing 3 (B), when signal light 1 is 
made into p-polarized light and a reference beam 2 is made into s-polarized light), optical intensity 
distribution [ like ] when the polarization direction of the signal light 1 and a reference beam 2 is mutually 
parallel are not produced. Instead, the polarization direction is modulated spatially and periodically and the 
linearly polarized light part 8 and the elliptically-polarized-light part 9 appear periodically by turns. 
[0058] In this case, although it becomes uniform [ optical intensity distribution ], optical pumping of the 
azobenzene which turns to the same direction as the modulated polarization direction is carried out more 
strongly than the azobenzene which turns to other directions. Consequently, in the linearly polarized light 
part 8, the coloring matter of a cis form will exist mostly and the grid of the mold of the absorption 
coefficient from which directivity differs spatially, or a refractive index is formed as a hologram. 
[0059] Henceforth, the hologram by optical intensity distribution when the polarization direction of the 
signal light 1 and a reference beam 2 is parallel is called a hologram on the strength [ optical ] like drawing 
3 (A), and the hologram by polarization distribution in case the polarization direction of the signal light 1 
and a reference beam 2 intersects perpendicularly like drawing 3 (B) is called a polarization hologram. 
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[0060] Thus, a hologram is recordable, as a result of according to the optical recording medium 10 equipped 
with the giant molecule which distributed the giant molecule or liquid crystal polymer which has an 
azobenzene in a side chain, or the azobenzene as a polarization induction layer 12 carrying out induction of 
the anisotropy of an azobenzene even if the polarization direction of the signal light 1 and a reference beam 
2 is parallel, and it lies at right angles. 

[0061] Thus, as shown in the optical recording medium 10 with which the hologram was recorded at 
drawing 3 (A) or (B), the phase conjugation light 2, i.e., the reference beam, and the wave front of a 
reference beam 2 at the time of record are the same as a read-out light 3. If a travelling direction irradiates 
the light of reverse, as the diffracted light 4 from a hologram, the phase conjugation light 1 , i.e., the signal 
light, and the wave front of the signal light 1 at the time of record will be the same, and the light whose 
travelling direction is reverse will occur. 

[0062] In this case, like drawing 3 (A), when both the signal light 1 and the reference beam 2 are s-polarized 
light, the recorded hologram is formed by the hologram on the strength [ optical ], i.e., optical intensity 
distribution, and the diffracted light 4 also turns into s-polarized light. When both the signal light 1 and the 
reference beam 2 are p-polarized light, the diffracted light 4 turns into p-polarized light similarly. 
[0063] On the other hand, like drawing 3 (B), when the signal light 1 is p-polarized light and a reference 
beam 2 is s-polarized light, the recorded hologram is formed by the polarization hologram, i.e., polarization 
distribution, and the diffracted light 4 turns into p-polarized light as well as the signal light 1 . When the 
signal light 1 is s-polarized light and a reference beam 2 is p-polarized light, the diffracted light 4 turns into 
s-polarized light as well as the signal light 1 similarly. 

[0064] It is as follows when the signal light 1 has an s-polarized light component and a p-polarized light 
component. For example, if the diffraction efficiency of a hologram on the strength [ optical ] and a 
polarization hologram is equal in the case of the linearly polarized light (the polarization direction is 45 
degrees to the both sides of the direction of s-polarized light, and the direction of p-polarized light) with the 
signal light 1 equal [ an s-polarized light component and a p-polarized light component ], the polarization 
direction of the diffracted light 4 by which reading appearance was carried out will become the same as the 
polarization direction of the signal light 1. 

[0065] On the other hand, since the diffraction efficiency of s-polarized light and p-polarized light differs 
when the diffraction efficiency of a hologram on the strength [ optical ] and a polarization hologram is not 
equal, the polarization direction of the diffracted light 4 by which reading appearance was carried out comes 
to differ from the polarization direction of the signal light 1 . However, the thing of the polarization direction 
same as the diffracted light 4 as the signal light 1 can be obtained by arranging a polarizer or a wavelength 
plate in the optical path of the diffracted light 4 in this case. 

[0066] The polyester which is expressed with the chemical formula shown in drawing 2 (C) as one of the 
desirable examples of the polarization induction layer 12 and which has a cyano azobenzene in a side chain 
can be used. It checked according to the optical system of degeneration 4 light-wave mixing which shows 
that this ingredient can record a polarization hologram to drawing 4 . 

[0067] The Ar ion laser which emits the laser beam which has sensibility in the polyester which has a cyano 
azobenzene in a side chain as the light source 91 was used. Polarization of a laser beam with a wavelength 
[ from this Ar ion laser 91 ] of 515nm is s-polarized light vertical to space, it reflects a part of that laser 
beam by half mirror 92a, makes shutter 93a penetrate, makes it reflect by mirror 94a, makes the 1/2-wave 
wave 95 penetrate, and obtains the signal light 1 . The polarization direction of the signal light 1 is 
changeable into arbitration with 1/2 wavelength plate 95. 

[0068] Reflect a part of laser beam which penetrated half mirror 92a by half mirror 92c, make shutter 93b 
penetrate, it is made to reflect by mirror 94b, and an optical recording medium 10 is irradiated as a reference 
beam 2 of s-polarized light at the same time it irradiates the optical recording medium 10 used as a sample 
which is made to penetrate half mirror 92b for the signal light 1, and consists of polyester which has a cyano 
azobenzene in a side chain. Shutter 93c closes at the time of this record. 

[0069] At the time of read-out, closing and shutter 93c is opened for Shutters 93a and 93b, the laser beam 
which penetrated shutter 93c is reflected by mirror 94c, an optical recording medium 10 is irradiated as a 
read-out light 3 of s-polarized light, the diffracted light 4 by which reading appearance was carried out by 
this from the optical recording medium 10 is reflected by half mirror 92b, and an analyzer 96 is made to 
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penetrate and is taken out. The polarization direction of the diffracted light 4 can be investigated by rotating 
an analyzer 96. 

[0070] The beam diameter was set [ the optical power of the signal light 1 ] to about 2mm for 4mW and a 
beam diameter, having set about 100 micrometers and optical power of a reference beam 2 as lOOmW, chart 
lasting time was changed per 5 seconds, the hologram was recorded, and the hologram was read after record 
of each chart lasting time. The optical power of the read-out light 3 could be 200mW. Since there was a 
possibility of breaking the recorded long hologram, about the read-out light 3 when the time amount 
exposure was carried out, irradiation time of the read-out light 3 at the time of one read-out was made into 
0.5 seconds. 

[0071] Drawing 5 (A), (B), and (C) show the dependency over the hologram chart lasting time of the optical 
reinforcement of the diffracted light 4 in case the signal light 1 is s-polarized light, p-polarized light, and 45- 
degree polarization (medium of s-polarized light and p-polarized light), respectively. As mentioned above, a 
reference beam 2 and the read-out light 3 are s-polarized light. 

[0072] A hologram is recordable, no matter the signal light 1 may be in what polarization condition so that 
clearly from drawing 5 . Moreover, it turns out that the optical reinforcement of the diffracted light 4 will be 
in a steady state by the record for about 80 seconds. Furthermore, when the recorded hologram was saved at 
the room temperature, it has checked that record was held several weeks or more. 

[0073] Drawing 6 shows the result of having investigated polarization distribution of the diffracted light 4 in 
case the signal light 1 shown in drawing 5 (A) is s-polarized light, as for an axis of abscissa, 90 degrees and 
270 degrees show s-polarized light according to the polarization angle of rotation of an analyzer 96, and an 
axis of ordinate is the transmitted light reinforcement of an analyzer 96. From now on, when the 
polarization angle of rotation of an analyzer 96 is 90 degrees or 270 degrees, it will turn out that the 
transmitted light reinforcement of an analyzer 96 becomes large. Therefore, when s-polarized light is 
recorded as a signal light 1, it turns out that the hologram diffracted light 4 by which reading appearance 
was carried out also turns into s-polarized light. 

[0074] Drawing 7 shows the result of having investigated polarization distribution of the diffracted light 4 in 
case the signal light 1 shown in drawing 5 (B) is p-polarized light, as for an axis of abscissa, 0 degree and 
180 degrees show p-polarized light according to the polarization angle of rotation of an analyzer 96, and an 
axis of ordinate is the transmitted light reinforcement of an analyzer 96. From now on, when the 
polarization angle of rotation of an analyzer 96 is 0 degree or 1 80 degrees, it will turn out that the 
transmitted light reinforcement of an analyzer 96 becomes large. Therefore, when p-polarized light is 
recorded as a signal light 1 , it turns out that the hologram diffracted light 4 by which reading appearance 
was carried out also turns into p-polarized light. 

[0075] Drawing 8 shows the result of having investigated polarization distribution of the diffracted light 4 in 
case the signal light 1 shown in drawing 5 (C) is 45-degree polarization, and the axis of abscissa and the 
axis of ordinate are the same as drawing 6 and drawing 7 . From now on, when the polarization angle of 
rotation of an analyzer 96 is 140 degrees or 320 degrees, it will turn out that the transmitted light 
reinforcement of an analyzer 96 becomes large. Since the transmitted light reinforcement of an analyzer 96 
will become large when the polarization angle of rotation of an analyzer 96 is 1 35 degrees or 3 1 5 degrees if 
the hologram diffracted light 4 is the phase conjugation light where polarization of the signal light 1 was 
saved, as for the hologram diffracted light 4, it turns out also in this case that polarization of the signal light 
1 is saved mostly. 

[0076] A gap of a 5-degree polarization angle is considered for optical system, especially the polarization 
property of half mirror 92b. This gap can be easily amended by arranging a polarizer or 1/2 wavelength 
plate in the optical path of the hologram diffracted light 4. 

[0077] The optical recording medium which becomes a side chain from the polyester which has a cyano 
azobenzene also records polarization of signal light as a hologram, and the above result shows that it can 
read. Therefore, it is also possible to record on multiplex the hologram which changes the polarization 
direction of signal light into the same field of the optical recording medium which becomes a side chain 
from the polyester which has a cyano azobenzene, and holds data information according to space 
polarization distribution to it, and the hologram which holds data information according to intensity 
distribution or phase distribution. 
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[0078] Furthermore, to the same field of the optical recording medium which becomes this side chain from 
the polyester which has a cyano azobenzene, in order to investigate whether two or more holograms 
depended on the difference in the polarization angle of a reference beam are recordable on multiplex, in the 
optical system shown in drawing 4 , the polarization angle of a reference beam 2 was changed, the hologram 
was recorded, and the polarization condition of the diffracted light 4 was investigated. The polarization 
angle of a reference beam 2 was changed with 1/2 wavelength plate (it omits in drawing 4 ) arranged in the 
optical path of a reference beam 2. 

[0079] Drawing 9 shows the polarization angle of the hologram diffracted light 4 when signal light 1 is 
made into p-polarized light and it makes p-polarized light and read-out light 3 s-polarized light for a 
reference beam 2, and the relation of optical reinforcement. Since the optical reinforcement of the diffracted 
light 4 shows a peak when the polarization angle of the diffracted light 4 is about 90 degrees or 270 degrees, 
it turns out at this time that the diffracted lights 4 are about s polarization. 

[0080] On the other hand, when signal light 1 was made into p-polarized light and s-polarized light and 
read-out light 3 were made into s-polarized light for a reference beam 2, as shown in drawing 7 
corresponding to drawing 5 (B), the diffracted light 4 was p-polarized light. When the polarization angle of 
a reference beam 2 is rotated and a hologram is recorded so that clearly, when drawing 7 is compared with 
drawing 9 , it turns out that the polarization angle of the diffracted light 4 rotates according to the revolution 
of the polarization angle of a reference beam 2. 

[0081] Therefore, two or more holograms which hold data information according to intensity distribution or 
phase distribution are recordable on the same field of the optical recording medium which becomes a side 
chain from the polyester which has a cyano azobenzene by rotating the polarization angle of a reference 
beam and recording a hologram multiplex. Read-out of the hologram multiplexed by the polarization angle 
of a reference beam becomes possible by separating [ of the diffracted light ] the diffracted light from a 
desired hologram from polarization. 

[0082] Furthermore, it measured according to the optical system for hologram record playback which shows 
the rewriting property of the optical recording medium which becomes a side chain from the polyester 
which has a cyano azobenzene to drawing 10 . 

[0083] The Ar ion laser same as the light source 81 as the light source 91 of the optical system of 
degeneration 4 light- wave mixing shown in drawing 4 was used. Polarization of a laser beam with a 
wavelength [ from this Ar ion laser 81 ] of 515nm is s-polarized light vertical to space, makes abeam 
splitter 82, a shutter 83, and the 1/2-wave wave 84 penetrate a part of that laser beam, and obtains the signal 
light 1. The polarization direction of the signal light 1 is changeable into arbitration with 1/2 wavelength 
plate 84. 

[0084] The laser beam reflected by the beam splitter 82 is reflected by mirrors 85 and 86, an optical 
recording medium 10 is irradiated as a reference beam 2 of s-polarized light, and a hologram is recorded 
into an optical recording medium 10 at the same time it irradiates the optical recording medium 10 used as a 
sample which consists of polyester which has a cyano azobenzene for the signal light 1 in a side chain. 
[0085] At the time of read-out, a shutter 83 is closed, the laser beam reflected by the beam splitter 82 is 
reflected by mirrors 85 and 86, an optical recording medium 10 is irradiated as a read-out light 3 of s- 
polarized light, thereby, an analyzer 87 is made to penetrate and the diffracted light 4 by which reading 
appearance was carried out is taken out from an optical recording medium 10. The polarization direction of 
the diffracted light 4 can be investigated by rotating an analyzer 87. 

[0086] First, the hologram was recorded for about 2 seconds, having made optical reinforcement of the 
signal light 1 and a reference beam 2 into 1 W/cm2, and having used the beam diameter as about 2mm, the 
hologram was read after that by having made optical reinforcement of the read-out light 3 into 0.1 W/cm2, 
and the same record and same read-out were repeated after that. Since there was a possibility of breaking the 
recorded long hologram, about the read-out light 3 when the time amount exposure was carried out, 
irradiation time of the read-out light 3 at the time of one read-out was made into 0.5 seconds. 
[0087] Drawing 1 1 shows the result of having investigated the polarization distribution of the diffracted 
light 4 by which reading appearance was carried out at this time, as for an axis of abscissa, 0 degree and 1 80 
degrees show s-polarized light according to the polarization angle of rotation of an analyzer 87, and an axis 
of ordinate is the transmitted light reinforcement of an analyzer 87. As mentioned above, the signal light 1, a 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2007 



JP,10-340479,A [DETAILED DESCRIPTION] 



Page 10 of 16 



reference beam 2, and the read-out light 3 are s-polarized light. 

[0088] From now on, when the polarization angle of rotation of an analyzer 87 is 0 degree or 170 degrees, it 
will turn out that the transmitted light reinforcement of an analyzer 87 becomes large. Therefore, when s- 
polarized light is recorded as a signal light 1 , it turns out that the hologram diffracted light 4 by which 
reading appearance was carried out also turns into s-polarized light. 

[0089] Next, the hologram of p-polarized light was overwritten, without eliminating the hologram of that s- 
polarized light to the field to which the hologram of this s-polarized light was recorded. That is, in the 
optical system of drawing 10 , 1/2 wavelength plate 84 was rotated, signal light 1 was made into p-polarized 
light, and the reference beam 2 considered as as [ s-polarized light ], made the optical reinforcement and the 
beam diameter of the signal light 1 and a reference beam 2 the same as a front, recorded the hologram for 
about 4 seconds, made optical reinforcement of the read-out light 3 the same as a front after that, and read 
the hologram. 

[0090] Drawing 12 shows the result of having investigated the polarization distribution of the diffracted 
light 4 by which reading appearance was carried out at this time, as for an axis of abscissa, 90 degrees 
shows p-polarized light according to the polarization angle of rotation of an analyzer 87, and an axis of 
ordinate is the transmitted light reinforcement of an analyzer 87. 

[0091] From now on, when the polarization angle of rotation of an analyzer 87 is 80 degrees, it will turn out 
that the transmitted light reinforcement of an analyzer 87 becomes large. Therefore, when the hologram of 
p-polarized light is recorded on the field to which the hologram of s-polarized light was recorded, without 
eliminating the hologram of the s-polarized light, it turns out that the hologram diffracted light by which 
reading appearance was carried out from the field turns into p-polarized light. 

[0092] Although not illustrated, when the hologram of s-polarized light was recorded on the field to which 
the hologram of p-polarized light was recorded on reverse, without eliminating the hologram of the p- 
polarized light, it was checked that the hologram diffracted light by which reading appearance was carried 
out from the field turns into s-polarized light. 

[0093] It turns out that the hologram of s-polarized light or p-polarized light is recordable, without 
eliminating the hologram from the above result to the field to which the hologram of s-polarized light or p- 
polarized light is recorded beforehand. Furthermore, it is also possible again to overwrite a hologram 
satisfactory. Therefore, data can be rewritten at a high speed, without requiring an elimination process. 
[0094] As mentioned above, it is same that data can be rewritten without requiring that polarization of signal 
light can be recorded as a hologram and can be read and an elimination process also about the optical 
recording medium which formed only in the whole surface side the layer (film) of the polyester which has a 
cyano azobenzene in a side chain. Moreover, the same is said of the optical recording medium which 
prepared the giant molecule which distributed the giant molecule or liquid crystal polymer which has a 
radical not only like the polyester which has a cyano azobenzene in a side chain but an azobenzene to 
photoisomerize in a side chain, or a molecule like an azobenzene to photoisomerize in the whole surface 
side at least. 

[0095] [One operation gestalt of the optical recording approach and optical recording equipment] Drawing 
H and drawing 14 show the optical recording approach of this invention, and an example of optical 
recording equipment. An optical recording medium 10 is the thing of the polarization induction mold of this 
invention, and is made into a disk configuration. 

[0096] When an optical recording medium 10 becomes a side chain from the polyester which has a cyano 
azobenzene that what is necessary is just what emits the coherent light which has sensibility in the optical 
recording medium 10 of a polarization induction mold, the Ar ion laser which emits the laser beam with a 
wavelength of 515nm mentioned above belonging to the wavelength which a cyano azobenzene 
photoisomerizes can be used for the light source 21 of the optical recording head 20. A beam splitter 25 is 
made to penetrate and incidence of the laser beam 5 from this light source 21 is carried out to the space 
optical modulator 30 as incident light 6 as a parallel light with lenses 22 and 23 by one side. 
[0097] Let the space optical modulator 30 be the thing in which polarization modulation is possible. Unlike 
the space optical modulator of the LCD configuration shown and mentioned above to drawing 28 , a 
polarizer is not prepared although what attached the matrix electrode to the liquid crystal panel and electro- 
optics crystal of an electrical-potential-difference address type can be used as such a space optical 
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modulator 30. 

[0098] It is the thing of the optical bulb configuration which drawing 15 showed an example of the space 
optical modulator 30 in which this polarization modulation is possible, formed transparent electrodes 32 and 
33 in the whole surface of the transparence substrates 34 and 35, and sandwiched the electro-optics 
conversion ingredients 31, such as liquid crystal, between a transparent electrode 32 and 33. The 
polarization of light which carries out incidence to each pixel is modulated by forming two or more pixels 
two-dimensional, operating each pixel as a 1/2 -wave wave, and giving as existence of electrical-potential- 
difference impression of the information on the bit corresponding to each pixel in two-dimensional data. 
[0099] As shown in drawing 16 , incidence of the incident light 6 made into parallel light is carried out to 
the space optical modulator 30 as s-polarized light. And signal light la which pixel 37a to which the 
electrical potential difference of the space optical modulator 30 is not impressed became parallel [ the shaft 
of 1/2 wavelength plate ] to the polarization direction of incident light 6, therefore penetrated pixel 37a 
becomes s-polarized light. On the other hand, signal light lb which 45 degrees of shafts of 1/2 wavelength 
plate rotated, and pixel 37b to which the electrical potential difference of the space optical modulator 30 was 
impressed made rotate the 90 degrees of the polarization directions of incident light 6, therefore penetrated 
pixel 37b becomes p-polarized light. Therefore, the signal light 1 which passed the space optical modulator 
30 has the space polarization distribution corresponding to the two-dimensional data given to the space 
optical modulator 30. 

[0100] As shown in drawing 13 and drawing 14 , the Fourier transform of the signal light 1 which passed 
this space optical modulator 30 is carried out to the Fourier transform side PI by Fourier transformer lens 
24, and an optical recording medium 10 is irradiated. Simultaneously, it is made to reflect by the beam 
splitter 25, the laser beam 5 from the light source 21 is reflected by mirrors 26 and 27 on the other hand, the 
reference beam 2 of s-polarized light is obtained, and the reference beam 2 is irradiated to the field to which 
the signal light 1 of an optical recording medium 10 is irradiated. Polarization distribution of the signal light 
1 corresponding to two-dimensional data is recordable on an optical recording medium 10 as a polarization 
hologram with this. 

[0101] By rotating an optical recording medium 10 by the motor 29, a location can be changed into the hoop 
direction of an optical recording medium 10, and two or more polarization holograms can be recorded on it. 
At this time, shift multiplex record can be performed by using a spherical wave as a reference beam 2. 
Furthermore, by moving the optical recording head 20 in the direction of a path of an optical recording 
medium 10, as shown in drawing 14 , a polarization hologram is recordable in forming a concentric circular 
recording track into an optical recording medium 10. 

[0102] Since according to the optical recording approach and optical recording equipment which were 
mentioned above there is no optical loss in the space optical modulator 30 since the space optical modulator 
30 does not have a polarizing plate, and the signal light 1 moreover holds data information according to 
space polarization distribution, the optical intensity distribution of the signal light 1 become fixed. 
Therefore, quantity of light lowering with the space optical modulator 30 and degradation of S/N of the 
signal light 1 by fluctuation of the optical reinforcement of the signal light 1 can be prevented, and data can 
be recorded on high density and a high speed. And the special coding approach is not needed. 
[0103] According to the optical recording approach and optical recording equipment which were mentioned 
above, furthermore, the signal light 1 which passed the space optical modulator 30 Like [ in the case of 
becoming what has the space polarization distribution according to the two-dimensional data given to the 
space optical modulator 30, and s-polarized light or p-polarized light surely being irradiated by the record 
section of an optical recording medium 10, and recording a hologram on the strength / optical ] The new 
polarization direction can be overwritten without eliminating the front polarization direction, as mentioned 
above while it is not said that the part by which light is not irradiated according to the content of two- 
dimensional data is produced. 

[0104] Therefore, according to the optical recording approach and optical recording equipment which were 
mentioned above, data can be rewritten at high speed and certainly, without requiring an elimination 
process. 

[0105] [One operation gestalt of the optical reading approach and an optical reader] Drawing 1 7 shows an 
example of the optical reading approach of this invention, and an optical reader. While optical recording 
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media 10 are a polarization induction mold and the thing of a disk configuration, as shown in drawing 16 , 
the signal light 1 which holds two-dimensional data according to space polarization distribution is recorded 
as a hologram by the approach thru/or equipment shown in drawing 13 - drawing 16 . 
[0106] From the read-out light optical system 41 including the light source of the optical read head 40, the 
phase conjugation light of the reference beam at the time of record is obtained as a read-out light 3, and the 
read-out light 3 is irradiated to the field to which the hologram of an optical recording medium 10 was 
recorded. As the diffracted light 4 from a hologram, as shown in drawing 18 , the phase conjugation light 
where the polarization direction of the signal light at the time of record was saved is obtained by this. 
[0107] However, since the diffraction efficiency of s-polarized light and p-polarized light differs in this case 
when the diffraction efficiency of a hologram on the strength [ optical ] and a polarization hologram is not 
equal, the polarization direction of the diffracted light 4 by which reading appearance was carried out comes 
to differ from the polarization direction of the signal light 1 . However, the thing of the polarization direction 
same as the diffracted light 4 as the signal light 1 can be obtained by arranging a polarizer or a wavelength 
plate in the optical path of the diffracted light 4 in this case. 

[0108] This diffracted light 4 is made into parallel light with a lens 42, and carries out incidence to a 
polarization beam splitter 43, it separates into s-polarized light component 7S and p-polarized light 
component 7P, and photodetector array 44S detect those s-polarized light component 7S, or photodetector 
array 44P detect p-polarized light component 7P. CCD, a photodetector array, etc. can be used as 
photodetector arrays 44S and 44P. 

[0109] As shown in drawing 1 8 , s-polarized light component 7S and p-polarized light component 7P 
become the relation between a negative image and a positive image, and can read the two-dimensional data 
held according to space polarization distribution of the diffracted light 4, i.e., the two-dimensional data 
recorded on the optical recording medium 10, by detecting one of these by one photodetector array. 
[01 10] By rotating an optical recording medium 10 by the motor 49, two or more holograms which change a 
location into the hoop direction of an optical recording medium 10, and are recorded on it can be read. 
Moreover, a hologram can be read from the recording track currently formed into the optical recording 
medium 10 concentric circular by moving the optical read head 40 in the direction of a path of an optical 
recording medium 10. 

[01 1 1] According to the optical reading approach and the optical reader which were mentioned above, the 
data currently recorded on this can be read from an optical recording medium 10 to a high speed and high 
degree of accuracy. Moreover, the hologram diffracted light 4 which is the phase conjugation light of signal 
light cancels the aberration of the lens 42 on an optical path etc. automatically, and since image formation is 
automatically carried out to the focal distance location of a lens 42, it does not have constraint of alignment, 
either. 

[01 12] [The optical recording approach thru/or equipment and the optical reading approach thru/or other 
operation gestalten of equipment] Drawing 19 shows other examples of the optical recording approach of 
this invention thru/or optical recording equipment and the optical reading approach of this invention thru/or 
an optical reader. 

[0113] As the optical recording approach thru/or optical recording equipment, it is the same as the approach 
thru/or equipment shown in drawing 13 - drawing 16 . However, in this example, a shutter 28 is formed on 
the optical path of the laser beam which penetrated the beam splitter 25, at the time of record, that shutter 28 
is opened, the incident light 6 made into parallel light is obtained, and the signal light 1 which has space 
polarization distribution is obtained. 

[0114] Also in this example, data can be rewritten at a high speed, without requiring an elimination process, 
as mentioned above. 

[0115] As the optical reading approach thru/or an optical reader, not the phase conjugation light of the 
reference beam 2 at the time of record but the completely same light as the reference beam 2 at the time of 
record is used as a read-out light 3 in this example. 

[0116] That is, in this example, at the time of read-out, a shutter 28 is closed, the laser beam reflected by the 
beam splitter 25 is reflected by mirrors 26 and 27, and the field to which the hologram of an optical 
recording medium 10 was recorded is irradiated as a read-out light 3 of s-polarized light. As the diffracted 
light 4 from a hologram, as shown in drawing 18 , the light where the polarization direction of the signal 
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light at the time of record was saved is obtained by this. This diffracted light 4 is made into parallel light 
with a lens 42, and the photodetector array 44 detects it. 

[0117] However, although omitted in drawing 19 , between a lens 42 and the photodetector array 44, as 
shown in drawing 1 7 , a polarization beam splitter is allotted, or a wavelength plate is arranged, and the s- 
polarized light component and p-polarized light component in the diffracted light 4 are separated and 
detected, or an s-polarized light component or a p-polarized light component is detected. 
[0118] Also in this example, the data currently recorded on this can be read from an optical recording 
medium 10 to a high speed and high degree of accuracy. 

[0119] [The optical reading approach which raises S/N and optical reader] In the optical reading approach 
thru/or the optical reader shown in drawing 17 (or drawing 19 ) The optical reinforcement of s-polarized 
light component 7S and p-polarized light component 7P which is separated by the polarization beam splitter 
43 and detected by the photodetector arrays 44S and 44P by carrying out a comparison operation The noise 
resulting from fluctuation of the diffracted light 4, the effect of outdoor daylight, an optical recording 
medium 10, the imperfection of optical system, etc. can be canceled, and the reading output of higher S/N 
can be obtained. 

[0120] Drawing 20 shows the comparison-operation approach, and subtracts the detection output of 
photodetector array 44S from the detection output of photodetector array 44P to corresponding every pixel 
(bit) in a subtractor circuit 45. 

[0121] If the diffracted light of the i-th pixel is made into p-polarized light, the signal component is set to Ipi 

and a noise component is set to nickel, about the i-th pixel, the output of photodetector array 44P serves as a 
signal component Ipi and the sum (Ipi+nickel) of noise component nickel, the output of photodetector array 
44S serves as only noise component nickel, noise component nickel will be canceled and the output of a 
subtractor circuit 45 will serve as only a signal component Ipi. 

[0122] When the diffracted light of the j-th pixel is made into s-polarized light, the signal component is set 
to Isj and a noise component is set to Nj, about the j-th pixel, the output of photodetector array 44P serves as 
only a noise component Nj, the output of photodetector array 44S serves as the sum (Isj+Nj) of a signal 
component Isj and a noise component Nj, as for the output of a subtractor circuit 45, a noise component Nj 
is canceled, and it is a signal component. - It is set only to Isj. 

[0123] What is necessary is to judge with [1], when the output value of a subtractor circuit 45 is forward, 
and just to judge with [0] at the time of negative, in reading binary digital data. 

[0124] Thus, according to the optical reading approach and the optical reader which were mentioned above, 
while a noise is cancellable for every pixel, an output value can distinguish a data value by forward or 
negative by making the output value of 0 (zero) into a threshold, without being based on the optical 
reinforcement of the diffracted light 4. 

[0125] As multiplex-recorded, ] being mentioned above, multiplex [ of the optical recording medium of the 
polarization induction mold of this invention ] can be carried out to a polarization hologram, it can change 
the polarization direction of signal light, and can record the hologram which changed the polarization 
direction of [signal light and which holds data information according to intensity distribution or phase 
distribution on the same field of an optical recording medium. 

[0126] Hereafter, an example of the optical recording approach in this case and the optical reading approach 
is shown. At the time of record, first, as shown in drawing 21 (A), a hologram is recorded on the field 15 of 
the optical recording medium 10 of a polarization induction mold by making both the signal light 1 and the 
reference beam 2 into s-polarized light. The hologram at this time is a hologram by optical intensity 
distribution, as mentioned above in drawing 3 (A). 

[0127] Next, as shown in drawing 21 (B), a reference beam 2 records a hologram on the field 15 of an 
optical recording medium 10 by making signal light 1 into p-polarized light with s-polarized light. The 
hologram at this time is a hologram by polarization distribution, as mentioned above in drawing 3 (B). 
However, a hologram on the strength [ optical ] and a polarization hologram may record any first. 
[0128] At the time of read-out, as shown in drawing 21 (C), a hologram on the strength [ optical ] and a 
polarization hologram irradiate the read-out light 3 which is the phase conjugation light of the reference 
beam 2 at the time of record as mentioned above to the field 15 of an optical recording medium 10 recorded 
on multiplex. What has an s-polarized light component by the hologram on the strength [ optical ] by the 
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signal light of s-polarized light and a p-polarized light component by the polarization hologram by the 
signal light of p-polarized light as the diffracted light 4 from a field 1 5 by this is obtained. 
[0129] A hologram on the strength [ optical ] and a polarization hologram, i.e. , the data of the signal light of 
s-polarized light and the data of the signal light of p-polarized light, can be separated and taken out by a 
polarization beam splitter's 43 separating the diffracted light 4 into s-polarized light component 7S and p- 
polarized light component 7P, as shown in drawing 17 and drawing 18 , and photodetector array 44S 
detecting the s-polarized light component 7S, and detecting p-polarized light component 7P by 
photodetector array 44P. 

[0130] Thus, since according to the approach mentioned above two or more holograms can be recorded on 
multiplex and two or more holograms can be separated and read to the same field of an optical recording 
medium 10 from the same field, it becomes more recordable [ high density ]. 

[0131] [Data logging which rotated the polarization angle of signal light] Since a polarization hologram 
generates the light where the polarization direction of signal light was saved as the diffracted light, it 
becomes recordable [ the information by the difference in a polarization angle ] by rotating the polarization 
angle of signal light. And since record of the information by the difference in optical reinforcement is also 
possible by changing the optical reinforcement of signal light simultaneously, high density record is 
realizable. 

[0132] For example, as shown in drawing 22 , six polarization angles as shown by the vector D1-D6 are set 
up as a polarization angle of signal light within the limits of 90 degrees including the direction (0 degree) of 
s-polarized light and the direction (90 degrees) of p-polarized light of [ from s-polarized light to the 
direction of p-polarized light ]. It can encode, and such six polarization angles can express six bits, and can 
become a number to a bottom 6, or the number with which the binary-form type to the 6th power was 
encoded. The die length of vectors D1-D6 can express two or more bits by showing the optical 
reinforcement of the signal light in each polarization angle, also setting this as two or more steps, and 
encoding it. 

[0133] Thus, the signal light which rotated the polarization angle can be obtained with the space optical 
modulator 30 of drawing 13 - drawing 15 . Moreover, it can be made to be able to multiplex by the beam 
splitter and the space intensity distribution of s-polarized light and the space intensity distribution of p- 
polarized light can also be acquired. 

[0134] At the time of read-out, as shown in drawing 1 7 and drawing 1 8 , a polarization beam splitter 43 
separates the diffracted light 4 from a hologram into s-polarized light component 7S and p-polarized light 
component 7P, and photodetector array 44S detect the s-polarized light component 7S, and photodetector 
array 44P detect p-polarized light component 7P. Furthermore, as shown in drawing 23 , the detection 
output of the photodetector arrays 44S and 44P is supplied to the comparison-operation section which 
consists of the division circuit 46, a square root calculation circuit 47, and an arc tangent calculation circuit 
48, and carries out a comparison operation to corresponding every pixel (bit). 

[0135] When optical reinforcement of the diffracted light of a certain pixel is set to I and a polarization 
angle (the direction of s-polarized light is made into 0 degree) is set to theta, the reinforcement Is of an s- 
polarized light component and the reinforcement Ip of a p-polarized light component are Is=Icos2theta, 

respectively (1) 

Ip=Isin2theta .... (2) 
It is come out and given. 

[0136] Therefore, by doing the division of the p-polarized light reinforcement Ip by the s-polarized light 
reinforcement Is in the division circuit 46, tan2theta is called for from the division circuit 46, tantheta is 
called for from the square root calculation circuit 47, and the polarization angle theta is searched for from 
the arc tangent calculation circuit 48. Therefore, the information by the difference in the polarization angle 
of signal light can be read. 

[0137] [Operation gestalt of an optical search method and optical retrieval equipment] Drawing 24 shows 
the optical search method of this invention, and the operation gestalt of optical retrieval equipment. While 
optical recording media 10 are a polarization induction mold and the thing of a disk configuration, as shown 
in drawing 16 , the signal light 1 which holds two-dimensional searched data according to space polarization 
distribution is recorded as a hologram by the approach thru/or equipment shown in drawing 13 - drawing 
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16 , or drawing 19 . 

[0138] The space optical modulator 30 as shown in drawing 13 - drawing 1 5 , or drawing 19 is formed in 
the optical retrieval head (optical read head) 60, and as shown in drawing 25 , the two-dimensional data for 
retrieval are written in it at this. That is, it gives as existence of electrical-potential-difference impression of 
the information on the bit corresponding to each pixel of the space optical modulator 30 in the data for 
retrieval, and polarization of the light which functions as a 1/2 -wave wave, respectively and which carries 
out incidence of each pixel to this is made into the condition of becoming irregular according to the 
information on a bit that the data for retrieval correspond. 

[0139] and from the read-out light optical system 61 including the light source of the optical retrieval head 
60 like the optical reading approach thru/or the optical reader shown in drawing 17 The phase conjugation 
light of the reference beam at the time of record is obtained as a read-out light 3, the read-out light 3 is 
irradiated to the field to which the hologram of an optical recording medium 10 was recorded, and as the 
diffracted light 4 from a hologram, as shown in drawing 25 , the phase conjugation light where the 
polarization direction of the signal light at the time of record was saved is obtained. 

[0140] This diffracted light 4 is made into parallel light with a lens 62, image formation is carried out on the 
space optical modulator 30, incidence of the diffracted light which passed the space optical modulator 30 
fUrther is carried out to a polarization beam splitter 43 with the lenses 63 and 64 which constitute image 
formation optical system, it separates into s-polarized light component 7S and p-polarized light component 
7P, and photodetector array 44S detect those s-polarized light component 7S, or photodetector array 44P 
detect p-polarized light component 7P. 

[0141] In this case, while reading two or more holograms which change a location into the hoop direction of 
an optical recording medium 10, and are recorded on it by rotating an optical recording medium 10 by the 
motor 69, a hologram is read from the recording track currently formed into the optical recording medium 
10 concentric circular by moving the optical retrieval head 60 in the direction of a path of an optical 
recording medium 10. 

[0142] The hologram diffracted light 4 which has the polarization information on searched data Since it is 
the phase conjugation light where the polarization direction of the signal light at the time of record was 
saved, when the data for retrieval and searched data are thoroughly in agreement When a certain wave front 
passes a phase-distortion medium twice, according to a phase correction operation of phase conjugation 
light that distortion of a wave front is canceled, the diffracted light which passed the space optical modulator 
30 turns into s-polarized light in all pixels. Therefore, s-polarized light component 7S separated by the 
polarization beam splitter 43 become [**] by all pixels, and p-polarized light component 7P become [dark] 
by all pixels. 

[0143] On the other hand, since a phase correction operation of phase conjugation light is not produced 
when the data for retrieval and searched data are not in agreement, the diffracted light which passed the 
space optical modulator 30 turns into p-polarized light in the pixel the data for retrieval and whose searched 
data do not correspond. 

[0144] Therefore, whenever [ between the data for necropsy funiculi and the searched data which are not / 
whether the data for retrieval and searched data are thoroughly in agreement and / correlation ] is detectable 
from the detection output of the photodetector arrays 44S or 44P by carrying out the monitor of the full 
strength of s-polarized light component 7S or p-polarized light component 7P. In this case, by carrying out 
the comparison operation of the full strength of s-polarized light component 7S and p-polarized light 
component 7P, a noise is canceled and whenever [ coincidence and inequality thru/or correlation ] can be 
detected more to high degree of accuracy. 

[0145] As the data for retrieval and searched data are not in agreement and it is shown in drawing 25 , the 
{m, n} address of the data for retrieval by s-polarized light (the shaft of 1/2 wavelength plate of {m, n} 
address 30c of the space optical modulator 30 is a 0-degree revolution) When the {m, n} address of 
searched data is p-polarized light, diffracted-light 4c of the {m, n} address becomes p-polarized light by 
passing {m, n} address 30c of the space optical modulator 30. 

[0146] The {k, 1} address of the data for retrieval moreover, by p-polarized light (the shaft of 1/2 
wavelength plate which is 30d of {k, 1} addresses of the space optical modulator 30 is a 45-degree 
revolution) When the {k, 1} address of searched data is s-polarized light, 4d of diffracted lights of the {k, 1} 
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address turns into p-polarized light by passing 30d of {k, 1} addresses of the space optical modulator 30. 
[0147] That is, the diffracted light which passed the space optical modulator 30 turns into s-polarized light 
at the address the data for retrieval and whose searched data correspond, and turns into p-polarized light at a 
conflicting address. Therefore, s-polarized light component 73S separated by the polarization beam splitter 
43 become [dark] at the address the data for retrieval and whose searched data do not correspond, and p- 
polarized light component 73P become reverse with [**] at the address the data for retrieval and whose 
searched data do not correspond. 

[0148] Therefore, the coincidence and the inequality of every address (bit) between the data for retrieval and 
searched data are detectable from the detection output of the photodetector arrays 44S or 44P by detecting 
the light and darkness for every address of s-polarized light component 7S or p-polarized light component 
7P. Moreover, like the optical reading approach thru/or the optical reader shown in drawing 17 , as shown in 
drawing 20 , by carrying out the comparison operation of the optical reinforcement of s-polarized light 
component 7S and p-polarized light component 7P, a noise is canceled and the coincidence and the 
inequality for every address can be detected more to high degree of accuracy. 

[0149] According to this optical search method and optical retrieval equipment, where the data for retrieval 
are written in the space optical modulator 30 of the optical retrieval head 60 While moving the optical 
retrieval head 60 on the recording track currently formed in concentric circular [ of an optical recording 
medium 10 ] By rotating an optical recording medium 10 by the motor 69, it is high-speed and highly 
precise, and only the two-dimensional data which are in agreement with the data for retrieval can be picked 
out from the optical recording medium 10 with which the data of a large quantity are recorded. And since it 
can set up arbitrarily [ the data for retrieval used as a collating part ], and easily, the data of arbitration can 
be searched easily. 
[0150] 

[Effect of the Invention] As mentioned above, according to the optical recording medium of invention of 
claim 1 , it is suitable for read-out and retrieval of high density and high-speed record, high-speed rewriting 
that does not require an elimination process, a high speed, and high degree of accuracy. 
[0151] While being able to rewrite data at a high speed according to claims 7 and 8, the optical recording 
approach of invention of 13, or optical recording equipment, without being able to record data on high 
density and a high speed, and requiring an elimination process at the time of data rewriting, S/N in the case 
of read-out and retrieval becomes high, and does not need the special or complicated coding approach, 
either. 

[0152] According to claim 22, the optical reading approach of invention of 31 , or the optical reader, the data 
currently recorded on this can be read from an optical recording medium to a high speed and high degree of 
accuracy. 

[0153] According to claim 38, the optical search method of invention of 41, or optical retrieval equipment, 
the data of arbitration needed from the optical recording medium with which the data of a large quantity are 
recorded can be searched to easy, and a high speed and high degree of accuracy. 

[0154] Therefore, the optical recording medium of this invention, the optical recording approach, optical 
recording equipment, the optical reading approach, an optical reader, an optical search method, and optical 
retrieval equipment are suitable for a computer filling system etc. 

[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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*!3fitt[(*:tC$Sfcft r ~ * t«**o ^7 A & U'C±# 
B-Cfc4C4*JWljOfe, 

[ 0 0 4 7] I/to*-**. ±i$l,fc. C©jHJ©ft&fft 

[ 0 0 4 8] 
[RH©£lk©Wft] 

R6)Bll (A> 14, C©£«©^2^#©-*l»e 
•£*U #**IS«&*©WiaHRl 1©-H»C* 

gmmvm^K 1 **v#mft2 it. bs^ 4* turn 

HXStmi 2«*^JIWHT4. 
[ 0 0 4 9] \tm { 3»S> ©!2H^S5if 4Ktt, 
1 2 (DK»a. < t *> 1 0 11 mS AKK 

m«: T * t , CD-R OMCD 1 0 0 teWtLVaffimE.*: 

[ o o 5 o ] m 1 < B > tt. C^W«:*IS^ft<Dfife 

^OOfafeESiSS 1 2 , rfttoftjUBIHM 1 0©B» 

i*. hi (a> (D^ytmtmi 2<z>m&tmoicr& 9 
[oob\)m\ (A) ( b > <D^m<o»^*?i*t: 
<>. iEB»«ftiott*f»ii/t:^-htttc, ra*>* 

ir^ 0 

[ 0 0 5 2 ] 1 2 i*. jlW8lBH«rtl«7ii 

O. ±!S0>a**P ^7 A422»T*4ttt4t?*Wt 

*sttftr4S«:wr4!*»-?-afc«js» : ? L »fl. *fc 

W*Htt(tr4»*<:»M!3Hifc|lf»^«:«^4Ci^ 

r-^4o *fc. *©*Pttfbr4«*fctt»-?-iur 

4, 

[ 0 0 5 3 ] 7 vx >flt, JHMMfCj: V^C h 5 > 

A-t^wfesttffc^r, h^>^stc^4i. »^ 
ft4t, »^8fii*B2 < B) *cftrft*ss;©J:5Kft 

4» 

[ 0 0 5 4 ] C ©<* * fr*Wt| tO/c«!>, 7 > 

it. *aa$ti4Bn*, h-?>^a».^<»ai/. it® 
sstittmt. ^aw^<ffar4.i:^(cte4. $^=> 

tC. 7V'<>*'>tilia«»*(0*«:B«r4i. *Btt 

Ite^fltttfti;, *iaitt*i«ti4. 
K. *fett*Ka»«fit4"K*nr^»4. *fe. 

a y-Ck*««*©** Bffl»r 4 c <h o r , 6Sbig 
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«*h&b 1 2 1 LxflM,«*eiftflttft i ok, 

#* 1 ft J: #18*2 *. tiENMllt 1 0 GW-PSK 
RMKJRItt'4. 

[ 0 0 5 6 ] C 0D*S£> ff*£ 1 4 mm 2 <WB*tfi« 

^a»Kflrai», @3 (a) icsr^ 
&mm\ 0**, \tmt 1 4«^2o2*fcT*K 
rat. tv^>*>^<*^8*vc, vxa#»< 

*r*CM»JWto A4 ft*, 
[ 0 0 5 7 ] C ftK»l/C • <i^# 1 &«K*2 ©«* 
*Htfi^C»K8-ttfct*, fl;UX. S3 (B) (Cm 
<K*l&p1S*4U 1MB*2*$«*4 
l/te4»cctt. H^*l tlMR*2©(B**rt3>sE^K: 
TOfc4 «©«fc$&*att$W*4i;*U-. 

[0058] c<om^ tuz/)K a 

[ 0 0 5 9 ] Uffc H3 < A> S>J: 9K1H* l 4*JR 

*anK«a^A&iku 03 (B) 

i<«*2Mi**l«j!>^T4i«©«*» 
a?? a*, W**P7*A4»r$'*. 
[0060] COW:}*:. 7V«>*y*lMltotcmt& 

Ss^i 1 * fe ttss^fta. * tdtr > * > £ ait $ 

flWHSI 1 2 4 L/CM*«*BHMft 

[ o o e i ] c <z- j; *> cc* n y ^ A#ea 8 nfctisift 

«tf* 1 0 u:. mz (A) (B) K*tJ:^lc, S 
Sft3 4or. i^»eo*B*2©ffifB^fR:*. Twt> 
MHB*2 4»»H3]<yc. WWtod^^fcPBW* 

4«aawi;x\ 

[0062] m (A) ©cfc^tc, ffl**! 

4 Mtt 2 * t *k $ 4 * tc« . gaai 8 hfc* p 

?7At* s *Ba**Dy?A, r&fc**5ftSt#ffitcJ: 
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-?^«.«snfc4>Q"C«>0. B«*4i$fl*<L£& 0 
it i 4 2 # 4 *> K p «*<z> 4 * tc i*. R&tc 
0ST7t4 bp 

[0063] CtMC*H/C. 03 (B>OJ:^(e. 

*i#pfl*. »jh*2^siwim[>&*w:«. e*sn 
fe*oy^tt. g^o^A, "rat>fe«*0tRtc 

J:->t:«rtStifc«><DT*0, @tlr*4iitt^ftl 41s] 

(Xp«*4a*. a»*i#$«*. *jr*2#p« 

10 *&&&• 

[ 0 0 6 4] ft#* I # s ®fe$S4 p«*rt»*WT 
*»6tcli, «TW^^io tt**l#s 
flWctt04piaft«»^(/^»»ffl* MBtftflSJtes 

4 p fl**rt<MR*K:»i/'C 4 5-) 
*#ft4HWCJtt4. 

[0 06 5] tftK*k/C. JtWoJf^AilW* 
D^A(0@*t53»^U<^^4^^^ ofl7t4p 

d^ii^. 0t/r*4C:*gS [ T 3 ^(l* : f^"c^^ 

[ 0 0 6 6] (l^fc;Jl 1 20>&£ b^mo>-r>tU 

x. @2 <c> test* fb^^r-s^n-s, sj^^t^ 

30 [ 0 0 6 7 ] *«9 1 4 O'C, W<: >7 S7V1>U 

>%.m*hHM±*r Mc&&<»<b h u -if** ^ ^> 

T^rf > b-'Vtffli^Co COC'7^ s > ^ t> U 
-If 9 !*batt*5 ! 5 nm€>u-^*<WB6tf:, 

*. 5^-9 4afS«3tf, l/2KS«9 5€:aifi 
Sif -C, fi^Tfc 1 (1^* 1 0DB*#|SK*. l / 

2 gg® 9 5 ec ^ -7 rffigKjfc* ^> c t^-ce 

[0068] *«HM*i* % M-72^-92b*i8 

40 astr-c, si^^7/7v r ^>-br>*WT^i'j-x 

Ht44«r«*Bli«|*l 0«UHWf&4 
|s]B*{<:, M-^5^-9 2a*aiaun:u-lf*«>-» 
ft. ;w7;7-9 2 ct?RH«*. ^t?«93b« 
gis8^, ^^-94 l)*CSiH$^C. s«*©#J!Bjfc 
2 4UtT*eES«ltt:l 0KBS*f CCDia^B*. V* 

[ 0 0 6 9] imckt, t^-^93a *s <fc^9 
3b*HO, f^?»93c«H^'C. S/t?>93c 

50 B*CDra*3£UT*lSWmiO(C|RMU cntd 
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OUT. B*H64©B##M*, UMg^S 6 *B£3tt 
4C£KJ:vCS!^4C4#rS4, 
[ 0 0 7 0 ] 1 - 44 mW, fc - L&k 
m 1 0 0 u m. S&P#2©*>*7-* 1 0 0 mW. 
AS«52mm<tl/tr* RMIM*5fMtiLT l XX.T* 
py*A«BBU *n*hOB««W!>B»a. *P 
^7 A*«*WUfco S&ti*3<Wfe^7Ht2 0 OmW 

0^*4^8^*4©?, iB©tt*ti]t/n©st 

[007 l]B5(A> <B) <C>tt,*ft**tM 
*B > © <t * © . B«*4 ©#Sfflfc©# P ? 7 AlaaiB# 

Bttrwaffeffttfrsry, ±&i,a:£$k, fmftzu 

£UlEtl]£3ttsfi*T**4 # 
1 0 0 7 2] B5*M!6«*J: 1 m** 

1?*4. *fc. B*r*4 n8 0«HHCD£tt 

0^**1*, l/c*<±. CKUUglh. BH 

[0073] B6K:, 05 <A> ttffUfcfl»*J.j*$ 
B*©± 8^*r*4 OB*»lR«:Hl^feJ4««:*l/, 
WMi** te#+9 6©<iABl*fcT\ 9 0* fe*tf2 7 
0' *isB**mt/, WeM'S* 1**^ 9 6 ©»»*«* 
T*4. Cft$--.6, MA^9 6€MMsBKAa^9 0 # 5 
fci* £70* ©& » (C*«* 9 6 ©BB*ttft#*0 < 
U*tt1fit>fri>. UttW<>X* f«*l<tl./CsB# 
&i2Bl/fc£d£Ii. SteUi*nfe*oy^AB*r*4 

[0 07 4] B?tt, 05 <B) C*Ufc«*ftl#p 
«#©<!; »<DB*r*4 ©W*»TiifcB^fcte***l/, 
»M«, *^9 6©B*BfcftT?. 0' ^18 0 
* #pffljfc«:*U tifilfc*. 1ft#*9 6©3M#«i*r 
*>4, cn^6. **-¥-9 6«>«*Bftft« s 0* *fct* 

18 0* ©iS'cft;3frf9 6<J>aift*«*^*< ^4 

ttt/feJl^lCtt. R^ffiSnfc*a^7A@*rjt4<>P 
B£&&4C£#*b*4, 

[0 07 5] B8I*, 05 (C> K5RUfe«*lcl^4 

U tMtfcjcCJWttli, BBtoJ:BfB7±HlVC*4. 
Cft*»&, #t*^9 6©«#BSSfta'l 4 0 # *fc:l*3 
2 0* <0i*«te* : f9 6©iaja*ai*^7i:*<^&C 
&*-fc3»4. *a ^ ^ ABK*4 1 fl)B*WR 

g<* nfett«ftfS*'C»n«, tt** 9 6 CMWIcBtE A 
#1 3 5* *fc«3 1 .V ©<t*Kfc**9 6©i§ia# 
a 4© t\ C ©»£<>. #C«ABW# 



;$) WHffl 0-340479 

4 an** i ©Bjfcwwflssstrc*, >4c 
4* 

[0076] 5* ©B*ft©rntt. 
7 5^-9 2b©Bjfeftl4©fe»i**fen^ CC?>T 

2ttMK«Brr£c ticx^x. «j|cct|jEr«c& 

[ 0 0 7 7] UJh©tt«*»6. «B«C>T < /T^>* 
■bf > t 4* L> x X ft 4ften«#©|a-ffi 

[ 0 0 7 8 ] 5 *>CC, CAMBRIC 5/7 /7 y^>*r>ft 
WT4# "J x^ ^jla^feja &AEIHKl*«)nHHWC, 
cw* ^ tc ^: 4ft»<^* o ^ ? a ^ ^mtc 

0. B#tt4©«*KB*B^fc. *SS*20B*ft 
B. IMR*2©*»+(CBBOfel/2aRS(B4t? 

[0 07 9] B9tt, >Wl«Pli #B«2<:p 

*4 ©ffljfeft £ **&©H»*,tW\ Bttjfe 4 ©fljfcft 
^««9 0* * "cii2 7 0* ©4 SKB*f*4©*5aj[ 

30 B* V C*4 C ii0't>^4. 

[ o o 8 o ] c nccft (./c . mmt i =& p *Kjfe 

2^s^jfe, Kttfc*3«rsffl*4 0^tatc:«. B5 
(B> (C»j£T4B7tc«l/fcJ: i »C. B*t*4»pB 
^fe 0 @7i@9^ ttef 440^ ^ cc , 

<«B*2©ffl*fl«:BftStft:*Dy'7^4iair& 

4. »JH*2©fl*A©Bfcccf6tvcB*r*4©«3fcA 
^Bf£T4C4d't>^4. 

[0 08 1 ] Irtc&iX. »,«*©fl)EA*Bl£3'tir 
* P ^7 A 4 C 1 1£ l -> IT . mmc V 

B^©fl**iS];0-'^WS©*o ifTH&hvM 
*HE«:»*R'4C 4CC J: ^^^4^4. 
[0082] iRU^^r^7VX>-fe'>?:WT 
4^< "J x X rbfchU 4ftie&tt(*©S * 

50 [0083] «S8 04«:Jr>t-/ , <:JiiBB*.ie 
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5 * mo u-if aomntxt. ttBtcstft $ e*c*> 

t7»83, 4acfctn/2a»«8 4*«jil<*trc, if 
^ 1 4194. flHWfe 1 ©B#tfifiK*. 1 /2&fi&8 

I 0 0 8 4] «0fE4ft l mmk^t ./7 % /*>* 
> MW ** "J x A Jt* 6fe«, KM 4 ft &«BHWtt 
#1 0KRBHT44BB#K. tf-A**»J * #8 2T'£ 
l»t/fcU-1f** % S?-8 5fcJ:tf8er5«S1t 
t: . s fl£4>#B£ 2 6 t/T jtEffiWK{» I 0 tcftft 0 

r . ms^i* i o *hc*p y ? Atiaw*. 

[0 08 5] B»HfUM:a, s/ t **8 3*Bl/t:. 
t'-AA7U ;>*8 2t?S(HOfcU— Wfct, 5^-8 

ifi£*®{* i o «: essf u c ntc j: *> «hhm# i o 6 

ffir, B*r*4 1ft*^8 7ftB*£3'tt6 

CMC**? X C 4 *s*C * 4c 
[ 0 0 8 6] £ T\ 1 <fc t>'£HSjfe 2 

IW/cm^U tf-ABtlWmmil/'C, *52# 

n. ^ay^Afciam,. RautswHSe**: 

0. 5#4l/fc. 

[008 7] si nt, c0&ggteU3nfcB*T*4 

flWB*»HiW^fett»*5Rb 1 ttMtt, 1ft#-f8 7«> 
WfcSSSftt?. 0 # ^18 0* tfsMt«U « 
tit*. *y»8 7«WBil*«*t > **. ±Stl/fcJ:^ 
fc. imfci. »B£24a£ctttt£3 
4. 

[0088] Ctl^fe, ***8 7C0«*Bftfl*t0 # 
*fctt 17 0* CD 4 »(Cttft?8 7CDS«3fcaflC*^* 
<£4C4a*fr;0-.4 o IT, flW*14t/CsB 

4fcsB*4*t4C4JW>**4. 
[ 0 0 8 9] C^s@*^a y? A#KB3*l 

Hi o<wbWR(ctoi*tr. i/2«s«8 4*:Be3Hi 

TT. fI^*!£piiljfe4U. MRX2 4 
(./. 1 4*ACX*JH*2«W(^4>J:tf t"- AS* 
Witmo^ux. «J4*W. *ay*A«riaS*U. <-o 
f£. B11H*3 iBOJCU-C, *D«U 

[0 09 0] SI 21*. C©4*K*ffl3nfcH*r#4 
a>S*»Hi<:i!a'sfctlm«:^L/ % SiMtS, te*T8 7<7> 
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«*B*SftT\ 9 0* ^pfl*«r7nU. (MM*, fe**- 
8 7fiMBil*BltfFr4)4, 

[ 0 0 9 1] Ctw»fe, fc**8 7 ®ffi*B«ft**8 0 

to* 4. ofe*s->r, s«*o>*a^A^SEfi3nfe 

p«*<&*0 y?A&e«UfeW&. 

uJ<? fafcjfcD y? ABffft* P • *4 4 C 4 

4. 

io [0 09 2] B^i/trt^c^ j»ic. p(jto*o^ 

£T4C4ft<. s«ft©*P^^A«:ES*Wc«^, 
*©W^&B#lBSnfc*P y^ AB»*tts«*4 
ft«C£*HHg£nfc. 

[ 0 0 9 3] «±d!>tt***>, fc&^UttsBrtSfct* 

p«*©*ay"9A3!ysE«3m:^4«w«tc, 

y?A£$£T4C4ft<. $«**fcttp«6«>*D 

y*A«r±#*f«C4t. HSft<5It6t?*4 # Ufc 
20 #->'C\ «*'/ci-fe^4gT4C4^<f r -^?:«j*CC 

[ 0 0 9 4] «±^>J: . a A 

7'o -fe 4 C 4 ft < ^ <rS 4C t&V 

*4C4tt, -BHCCfl>* t «HH«Ct/7^7'/^>-tf> 

30 *fctt7V^>-tf>©j:^ft*j«tfkr*»** 
b«t?^4 0 

[ 0 0 9 5] C rtE»*£te J: #KBSEB©-S9WE 
B) B! 3te<fctfH 1 4«. co>§m<oMU^ihJ: 

[ 0 0 9 6] *B»^ h" 2 0 CWfeS 2 ! ti, ji «0U& 

a©*iawa(t i o kss!$©«> & 2 1 - u > ^ 

40 & t©-c«>n4^: < , jfc£B«# ! 0 *W,^t"7 ✓ r 

7/7 v >vi<&jtm\±<k? &a«*cJB"S'&. ±i* 1/ 
A:&S5 1 5nm«E>u-1f**»*47^=f>^*>u 

*;5?:, — *C. b'-A^^U ?p4?2 5**13*, U 
>^'2 2, 2 3^cfc^r¥t?^4(./C. Attfte&is-c 
£B%£BIS3 0(CAMS«4. 

[ o 097] zmx&am 3 o mtt&m&*i&tt h 

<04T4o CCC'J:^ftSS*iS^S3 0 4t/t:«. 
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S & tili tc 4"&«<, C 4 **c* &i>\ m 2 8 tc 
«0*±i*OfcLC D*^^4»BIB4lijl&4 , 

[ 0 0 9 8 ] B 1 5 li> C««*3fcBHJS6VSB*asi 
B3 0OH«t*U 3WBSS3 4. 3 54>-aKM 
^€E3 2, 3 3 2IMXO. SWSS3 2. 3 3IW3H1 
^<b'0C'@5Ufe^^iaW43 l t^«*MJl^KI«©«> 

<Dc. 2iX7cwecia*«>ii*4».«i/-c, ■en-ttwoH 

[ O 0 9 9 ] B 1 6 tCSI* J: } tc, Ttt*t Ofc Atf* 
6tt. $B*ibTM*KBB3 0«:AI»8if*. * 
0*C . 3 0 ©SJKTCPfB 5 n* I *HS 3 7 

at*. I/2ggfi<0§&^AS*jfe6CC'(l**^l<L^Ti 
fcO. l/fc^->*CH*3 7a«:aiH/fctt^*l att$ 
«*itt4o CtWCttOt:. 3iB**HB3O0C«S^ 
E0ftl3nfcia*3 7 bt*. l/2»ft®&*toM5 # B 
tsOT, A**6«H|#*rt*9 0' Ofc# 
-7 % CH*3 7 b*»»o:fcfl#jfel bttpM£tt&o 

ofca-^r, spj*sa8B3 o &»aofc«^* i t*, 

iS7tS:PS3 0 K**6ftfe 2 * KtffcOfc 

[ 0 1 0 0 ] B 1 3 to *zm ! 4 tc^TJ: 5 tc. co>2i 
Rftg&S 3 i) £ilifi OfcflW* 1 £ 7 - ij x£fc U 
>X2 4KJ: vC7~-»Jx£ftffiP 1 K7->MXttl/ 
r. JEEfMKftl (ucHRHf*. M«e. *B2 1*6 
«>b-lf*5*. **t?. fcr-AA*»J**2 5-C»H 
Stf. ^7-2 6feJ:0'2 7"CJSS*3i*r, s 
JR«2t»T. *«0»JHft2t, jUsaWKAlOCME^ 
* l jPHN $ ft & 0 C ntc J: - *C . 2 * 

7c^- £ KlihfcOfdM* l <0«*»*«r, «#*a ? 

[0 10 1] *-*2 9«CJ:fl*B«Hl|:i OtBfcS 
1**C4KJ:vt, 0©HtffflK»j&«:ifc 

<P<LS, #P#2 4 0r&ffi&&SO*C4tC<fc^T\ 

v h" 2 0 **!eS«l* 1 0 C02#l&]K£*b$1i * C 4 tc 
i: VC, H ! 4KSWJ: £S2Mg# 1 O+fcHW* 
Pltt3>Eii h ? * J'WtiJ: ^lc|i**Dm* 

3 0 VWRKk&tt < > 0*4>«* 1 f*£m 



.1) fiOTl 0-340479 

[ 0 10 3)5 <btc, ±j* Ofc#SBIi££fcJ:tf^a 
SSJte <fcntt. £H££BB3 0 fcS&OfcftJMs 1 

it »jMB3 0^ttnfe2^^-3r«:i6;o 

n. «Sft**P^^«:l2«r&»&©J:^tC. 2*tc 

^ - it u t *d*Ba« $ c i; ^> 4 

[0 104] l/fc*-»r. ±i*l/fc7fei^^4o^:CKjfe 

[ 0 1 0 5 ] C*SaR*S*5J: 04«qUHM>-'XME« 
tt) Bl 71*. C«^CD)M^*J:»*aw«H 

^<^^««©*«)'C**t4«>K:. Bi 3-Bl etc 

tc . £fM££ffi tc J: 0 2 v ^r ^ > -5 

1*1*0 ^^A4i/t:sa»snfe<>© k c*&o 

[ 0 10 6] timt^ v K4 0CWIM*atf8BB*^ 
*4 1^6, isaitf;3 4 UTl2^B#C0*BBjfec>lS||^®: 
*t »r > *CMMB*3 t«SI«Ht l 0 <?>*o a 

^6©B*r«4 4i/r. SI 8tc^TJ:^tc. BK 

*• 

30 [0 10 7] tCtiU* C<Q&£> jfe*«*D y^A4^ 
**uy^^©Bl*«**^l/< ttl^SCCtt. sip* 
4 p H*^B*ra*^pJa *fc«>, ^^ffi 3 interna 
4 ©|i**ifili*m^ 1 <5C'djfe*(fil i K«r ^> J: * K ft 
1/35*0, CWtG* @Jfr^4^>j£B5*tc^7t J f5A: 

[ 0 10 8] C«'@«*4 ^ 1>>X4 2 tc J: yCW 
#K0T^;fcfcr-^*7'j y*4 3«:AjM«'tt , c. 
**»7S4pffl*.«»7 PtC^IO. 
40 7 S€jfc«t{aB7U^4 4StCJ:-*CjftffiO, ^^ciip 

*1*tHB7b^4 4S, 4 4P<L0rii, CCD^ 

[0 1 09] Bl StCmTc^K, sB*,«97Sip 

*-*«s>**UBBr ^ re «fc -5 r *HiT & c 4 j: - 
r. nw^fe 4 <o?mm%&^ £*\m$ntc2 
?ttt>Hmmmt \ 0KE»3nfc2»sf r - 

50 [ 0 1 1 0 ] # 4 9 ^ ^ 0 *ia^SS«: 1 0 
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X.X §833 £ tlX A £a**ffi*T £ 4 ifi 
V$Zo Z ft. *Sffl*^* K4 0 1 0G>& 

*tf*c±KJ:->t:, *§a^$<* i o 4>ich 

n«. xsiHiftio**. cnccigssnrc^^- 
^ft<otm£mftx'*> &*p?5 A0Sf * 4 it . *ss± 

U>X4 2Cr>«^I&@^itt^8S«Sn^©t > , 

[0112] Ct^^Je^C^/^^J:^*^*^ 
frc » LttKOftoftJraB ) H 1 9 1* . C <W»J0WfeK 

-tflfciWIWAfc, !sfr?*23ftRtt, Gltt. <-<^> 

[0114] COMtCfcii-Cfc, ±«UfeJ:^«:«*^ 
a**£KT*C4v< ££*&£§*&*££ 4 

[0 115] *H®*ft«ttr^/5iacBl«Sil/ % C«, C 

[o 116] ra*>*, ccwwvtt. ■EAtti/n^tt, 

S/t ?*2 8£0!t;T:, ^-Aa7'J ?*2 5-CKMl/ 
feU-tP**. 5^-2 6*»J:CX2 7'CBHS**C» o 
{§*©Kffi*3 4i,i:, ftiatMStti o<d*d^a# 

*6®B*r*44l/C, BlBfcSl/fcJ^lC. BfMv 

<wi^*<oe**iai3»ff»3nfc*^»6n*, con 
7W4 4tc^rteST* 0 

[0 1 17] fcfclU H 1 9tttfc*Wt/fc*K U>X4 
2 4*tettJB7i/4 4 4 4«WK:, HI TKftl/fcJ:} 

r. B*r*4 4"©cfl^£4pB**»*^Urft 

as t, . a tc\t s H&A94 p B*A0©^rn***ia 
c tiKEM $ *rc c » * r - » * *^^*flh#e i£*fti 

10 119] (S/N&|6i±$li*ftKBl*S*jJ:o'* 

sntni) a 1 7 (sfetica 1 9 > ic*L4cmm& 
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ftv^l/jfcRRftBKifel^C. ^.b'-AA7»J ?*4 3 
icJi-yXMUti, 36HUHBTU^4 4SteJ:»4 4P 
tc^otftiSan^, sfl*.«»7S*JJ:t>'p»*«» 
7P©**ft*. tt*aWT*C4fc*-7T: % H*T*4 
©}£6*> #*©«*, ftHMMtl 0*jfc£*©7% 

to 1 20] lasott *©tt*aw*fttftt/. «* 

10 ffiB7U^4 4P©ftttJffl*^&*ttfflBru^4 4S 

[0121] i ttS©B$©Bft££ pfl*t U. *© 
{f#f&££ i P L ^Xf&<MrN i 4^*4. i ffS 

0mmwz& s *waB7u^4 4P©m*« % (i 

m&ft ! p i £ / 4 Xj»N i ©fii ( I P i + N i > 4 
frD. ^BB7l^4 4S©HtfK*. ^-fX^N i 
«0*iftfl, *fSBa4 5©ffl>Jtt. /^XJd^Ni^ 

[0122] j S5©BJR©BffX€ s <ft*4 U . 

©■•jc^'-cat, jt4fta4Bru^4 4P©Bj/3**, ✓ 

^Xfll^N j©#4ft0. 7t^aS7b^4 4SCC'ffi^ 
it. B4A9I 5 j 4y^X«»N jflMH (isj+N 
j > 4*0, sR»B»4 5©ffiAJ*. /^X.A^Nj^ 

[0123] 2fa©^jSf^-^«:«*K&*fl^Kl 
I*. PIIAIi, «J¥BSS4 5©ffiAtt^Ea>4*«:« 

[ 1 J , »CE>i*W* [0] 4, *l3ern«J:i». 

[ 0 1 2 4 ] C©A ±i*l/fc*i!B*ft*J:CX* 
30 S9K£5tcj::h& H*C4tcy ^X*+ t>*fe^^> 
CitfrSiiitKl, Hfi#4<W£»*ccj:6rKS 
frC. 0 <*a> ©fllAtf«:Wtt4l/ % C. ffi^H^E^© 

[0125] Cff^©ll«#A«:Xilfe»Sea] ± 
40 [0126] WT, C©»^©*SS^^ft*5 J:CJS*jK» 

«^r^To mm. zv, mzi <a> 

ASK, ll^it 1 4»JR*2ft4t>tt:fta*4U , C, ffi 
*sjaaa>*ta®«l* i 0 cc-ffiHS 1 & K* a a^ie 
&T£ 0 COt#©*D^ilt B3 (A) «:*>i*t: 

[0127] B2 1 ( B ) ^fc. #JS* 

2« Til-** l^pfl* 4 l/r, ftt2^« 
i*l O0>«M1 5CC*p^^^lEfiT^o £©48© 
^a^Aii. S3 (B) K«5l*r±«l/fcJ:^«C«6 
50 »««:j:4*a^At?*4. fcftiU. #»*#oj^ 
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a t®ft*a <l \t % c >Tft*r jfetc sm u x 4> J: t 
[0128] fS*tfil,BSKiS, 021 (C > cc^TJ: 5 

tc . mmm* 1 o <7>-hia<c- j: ^ (c^aoK* d^,u 

G>1WB#2 <WitB£»# C***B* 3 *JBtfT*. C 

[0 129] *cce«*4*. Bl ?*>J:CflB|l 8Klft 
f * 5 cc % - A x * «j ?*43KJ:-?rs «fc« 

97 P«r*|WHBT H 4 4 P K J: ->-C#tfflr* C i K 
JVC, *?aS^D^^Ai«jfe*D^A6*. 

[0 13 0] COC-J^K. ±jtl/fc*tt«:j:n«. *sE 

[0131] c mutomftfi *bk£ * & r- m 

&@$££tf£C<Lccj:-'C. «#ft©ift^KJ:*ia«W> 

[0 132] W*lt H22cc5WJ:5JC t sfl«#M 
(9 0- > ftStt9 0' CMfflfcT, 

fci* SstccftT* 2 a*X®flW t8 tifcfttCft « c 4 
[0 133] CCOJr^tcfl^ft^afiSlifce^*^ 

[0134] ItetiU'lvKt*, 0 1 7 i*J:CXB 1 soc^ 

7 'J * $ 4 3 K cfc T s IB*«» 7 S t P <H:fcs5c# 7 P 
CC»ISU *©s«Wl»7S«:*teH«rU'/4 4S 

4 4PKJ: VCWB?6. S^tC, B2 3CCSr<fc^ 
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tC. ft*fclBBru^4 4S*Jj:CX4 4PO|ftlBai*«r, 
4 6 . TtftfUWtiHtt *lto*UT-**>l> 
h#ffiBK4 8^fe^^tt«»»SWC«»ftUt:, # 

[0135] *zw&<mft%<»it i s&& 1 4 u. ax 

<m«*i $4d£tfp*£a&Mftfti pit, -tne 
n. 

i s = ! c o s J B ( 1 > 
10 I p= i $ m'J <2> 

[0136] l/te#-7T. Pft»B»4 6t?p^7t^g[ ! 

4 6 &tan J 0 *t*6 ?E>n. 4 7 * 

6 1 a n e ##«>&n, 7 - ? ^ > t> * > h #miai§S4 

[0137] (ft****i44dJ:t>'*ft^S«>*tt« 
SSD H2 4 1*. C<&^©*fc*#£fcJ: O'^^SS 

6 4fcl*H! 9^0A:^v^l/^gccj:^X. ill 

[0138] ? K v> h > 6 O^it, 

B 1 3 HBU 5 * fc \m 1 9 tC^ L,tc * 9 ftSn^atB 
B3 0*R». S2 5K*"f J:^K. cntC2*S<Dfe 
*»^>rt*iitr. "Tttte*, $MaaHI3 0<[> 
30 <-tien<?>H*ec*i*ffl ? - ^ o*t(tr & t- h cDttft 
**E6ninw>^«ii/t:4*r» «ti«n 1/2 ttftjK 
4t/-ClMW^. *n*tl®B»«r. cnccA«r&* 

[0 139] -eUT, Hi 7 fc«Ofc#Sto#ttttl*l, 

ttfitta*«r»^, 3 1 Ofl>* 

40 B*f * 4 4 UC. B 2 5 «: J: ^(C . IB^BSccfi^* 
[014 0 ] C<£@iJr#4 U>X6 2 CCJ; 9 tW 

*«: u r3»ft£s»3 0 t^, $ 6«ranA 

SBB3 0*iiS(./fcB»r*«:, ttttft^^frtt^^ 

3KAjH$iTC. s«*«»7StplBtS97p(<:» 
•U. *fl>sB«!R»7S«:*»tlia7U^44SCCj: 
^rMHlb t *fc»pB*tit»7P€:*lftllJB7U^4 
4PKJ:-7t:*ttr 4o 
50 [0141] C©»£, 6 9^ cfcO jfeiS^SSft: 1 
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fcSXc $ n*c p v v a £8* 

ffi?4 4 t>K. 9 K 6 0 **E»«8# 1 &fl>f£ 

ft E«W $ * * c 4 tc «*: -> r % Mtfi&W i 0 4hcii] 

[0 142] Kt^^-jrCflW^tttWr^oy^ 

da a* ^ c t tc j: -7 t*hk>s*# * * * s n& 

fe*. l/fc#->T, gjfetr-AA7l>^^?4 3T'^SSt$ 

n& s «ba*> 7 s i*£*c©h«i? («) 4ft». p m 

3ft»»7Ptt±-Cfl>HJW Ctt) 4ft *• 
[0143] CftCC#l/C. fr*jg^-*4tAte*7'- 

£l/*tt*©T?. SB#SMB3 0 SrBSl/fcB*T*t*, 

P«*4tt4. 

[0 144] t/fc#-?tr. *1«tUS7U^4 4S*fc« 

4 4 p^taai^^, 5«t«»7s*fcttpfljt« 

#7 P«!>£*£**s.*'r*C4icJ:oT 1 **«f e - 

4 *l-C 2 C s fi*.«» 7 SfcctO'p 

97 P<D£«ft£fti$»9TS C 4(C J: »J , ✓ -f 

[oi45] mmT-zkm&r 

n) SiWcBft <3OT*£fflB.3 0«> {m, >i) #tt 
3Oc01/2MME4>N#O* (DBfE) t\ ttUHfc^ 

n} »tt<&@*T*4 ctt. aajiatiiB3o«s> *m, 

n) Sft3 0c£il3ftT*C4tcJ:vC, pfltiw 
*• 

[0 146] *fc, (k, l}fttt*p 

<Bft <fiHXMB3O0 (k, I)«t30d©l/ 

Ik, ! } *ttWs«jfrC**4att:tt, {k, 1 } « 
*&B*r#4 di*. £Btt$iKiS3 OOD { k. 1 5 #tt 

3 0d*jiiir*c:4^«fcor, pn«4b&. 

[0147] Tftfrfc, SB*S»B3 0«r5ijaUfeB 
£ 41**1*^- SSifef 

flSfttr-AA^'J ^4 3'C»ttStifco« 
:fo&#7 3 Si*. WHftlB^-* tttrt»*y-*«SHRl/ 
frt,>»ttl? [*] 4*0. £tCpfl#fifc<>7 3PKJ\ tft 
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[0 148] l/to^-?r. ftfcfMB7M4 4S*fcU: 
4 4P^iSSHi^?>, $B£jtt97S*fclipfljhA 
97 p(3>#jfeC'4^Bg?:^a^4C4CCJ:^'C. fe^ 
SF-* 4 4 (t? h> C'4G> 

-»-THR*tfcBf 6C4*t?«*. *fc, Bl7tC 

10 ^*fc«»»?*C4KA0, ✓ 4XB*+*>te*8 

[0149] C«#tfc*#tt* *tf*|l*«K *n 

«. ^ f 6 0 ^meAaiB 3 0 KUftfcffl^- 

^ t*8ji^<I«»r', 7 K 6 0 ^jfciais^i*: 

1 OcaBABttKRUSh-Cl-iBB 7 ^±i<:»ft 
8**4 4 *-*6 9^J:0*ia»«i*l 0*B 
*SS * & C 4 K J: t: , A£<^r - ^ MBII $ tiX C * * 

20 -»©^4: t Ka^lfi«8|$i:'KOaiTC4^C0* o 

jass-caf^o-c. ff*o^-4?«:*a<c#E*r*c4^ 
[ 0 1 5 0 ] 

[ ^ W<D«m 3 ±iis o fe J: 9 cc , &mm 1 <?>ftWowfeSB 

[0151] ig*Jf7, 8*fci*l 3©JMIJ«>ftK»* 
tciB*^ * c 4 * , 4? # * tft^BStc tii^i 7 d 

■b^*«T*C4<f<^-»«:*««:S«|ft^&C4^ 
r**4 4<>«:. »*tBU4aJ:0'1ft*(DR<^>S/N*iS 
< -ft 0 , tettttKd 3- f V > & 4 1/ 

[0152] B#«2 2 S fct*3 1 ©^fl<W6HW*« 
40 [0153] Ig*3f3 8 S Alt* 4 1 ©^fl<Wfefe**ft 

[0154] i».t:. co>»«©*sai*«{t. *ib 

jfcia^^S, *HW*ft, Tt^Bl^S. 

^Att4 , Kl»i'C*4o 
[ Bifida 

inn c©^w<^i2sss#(^ffiwa«:s-rBt?ib 

so *. 
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[02] ry^>t'>^h7>AHg. s/xna. * 

[03] *«ft»TStcj:^^a^5rAie*»^J:4 
*a >0 i^WKflVfiBT***, 

[05 J it^<L#S*^1ijfe*iai^¥?f, 4 5 
* OtgO*o«^W(C«tiBftlailttS 

[06] «^t*jBBtofl*^^TWt«r©*D io 
y 7 AB«#©B#ft <t «auK«M«€«r b*c**« 

[07 ] «#*t#JH^fltt*«#ftSiT&i*o* 

[0 1 0 ] *P«:H^fc***«:iftTBX*a64. 20 
[011] «*jft*0>«S©|i»CE»l/fe*D^^ 
&©B*r#<&«ft ft i *»g!EOBi9ff«: t? A 

[013] c<D^v>Mmii&*&imm%m.v>- 
[0 1 4 ] @ i zo>i?&te&u&m'c&'7X5m V? ? 

im l 5 ] m l 3<D*ft*jJ:WttBK:ffl^&Bfta»ra 
B&a ^ B*SHgSO-« ^^tlU^o 30 
[0 1 6 ] m l 3^^te*tf«w:«i:4**ft©«fc 

[0 l 7 ] c©^<^W^tecfcC«fcSB«B<l>-* 
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tBl 8] Bi 7©***<fcV*aw:J:6*D^AB 
^fto&ffljfc^^STB'C^*. 
[0 l 9 ] C«)^<WlWB^^»U«Rtocfcyco 

[02 0 ] fflA©S/N **«>&fc«)«)Ji*ai 

*£tt*aB'B'C*&. 

[02 1] ii^^^jfe^^^^^^^^ia^ga^cc 

{fcrmx-kz. 

[02 2] M«CE>BAfttBC3ttfc^*BBOH 

[023] iWJ*a>B*fl*B*£S* % C'f'-**B»l/ 
fe«8^SBR»C*tl2ai»*a«:STBt 1 ab*, 
[02 4 ] C^^<D*ftf^SfechC^*»g(^>- 

[02 5] B2 4©*«*>J:»«5B'C^--*^*8n 

&«^*7ftrB % c4>*. 

[02 6 ] IK*©**** £Sf B % C**o 
[02 7] a*cr:'E»*tt*>J:iytBH*ta*ft«:flWB 
X&Z* 

[028] a*©*s*cffli»6 l c Dfi&vzmtism 

BiWrBT**. 

!-f|4& 2-*JK£. 3 -MB*. 4-Blr*, 7 
S"-t«jfaA0. 7P-PB3W9. 8-ttKB^tt 
». 9~ttffl«ft»», lOHfeBBft*. ii-aw 
SB. !2-fl*ajSB. 15-BW. 2 0-*B»^ 
? K. 2 1-ftB. 28-^?*. 3 0--2BJEAH 
B. 3 1 ■■•«a#*StftttH, 3 2. 3 3-WWK, 
4 * K> 4 1 -SfclB*;***, 4 3-ffl# 

t'-^A7 U^, 4 4, 44 S, 4 4P-#t«tiST 
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